AGENDA ITEM #10

Consideration for preliminary adoption of amendments to 312 TIAC 9-10-9 that govern wild
animal rehabilitation permits; Administrative Cause No. 10-015D

Wild animal rehabilitation permits allow qualified individuals to take in wild animals (including mammals,
birds, reptiles, and amphibians) for the purpose of caring for the animal until it can be released back into
the wild. Many of the animals are orphaned young, but other animals may be sick or injured adults. While
wild animal rehabilitators have good intentions, the DNR has had to take legal action on multiple permit
holders within the past few years. Violations have included off-site rehabilitation of wild animals by
assistants, the failure to release animals, not releasing animals within the timeframe required, filthy and
unsanitary rehabilitation facilities that have even warranted action by county health departments, and
attempts to transter of these animals to a game breeder license (which allows the sale of these animals).
*These issues, as well as others, necessitated the forming of a Wild Animal Rehabilitation Advisory Group
to discuss modifying the existing rehabilitation permit rule.

The majority of these rule changes are a result of the work of an advisory group that consisted of the
following members: Kathy Hershey (licensed rehabilitator), Kim Hoover (licensed rehabilitator), Ron
Johnson (DNR Conservation Officer), Tim Julien (Nuisance Wildlife Control Operator’s Association), Dr.
Larry McAfee DVM (licensed veterinarian and licensed rehabilitator), Sandra Norman DVM (Indiana
Board of Animal Health), Patti Reynolds (licensed rehabilitator), Dean Zimmerman (DNR wildlife
biologist), and Linnea Petercheff (DNR, Division of Fish and Wildlife Operations Staff Specialist). The
DNR also took input from other rehabilitators who attended the meetings, but were not part of the advisory
group. A letter was mailed to all licensed rehabilitators in November of 2009 asking for their input, and
many changes were made as a result of their comments. The advisory group wanted the majority of these
changes, including the testing requirement for new rehabilitators.

The majority of the proposed changes are surnmarized as follows:

1. New Requirements for becoming a licensed rehabilitator

¢ Require new applicants to pass atest  and those who have had a permit for less than 10
years and taken in less than 12 animals for rehabilitation each year (recommended by the
Wildlife Rehabilitation Advisory Group)

¢ Clarify who can serve as a reference or provide training (removes current requirements
that are not relevant to wildlife rehabilitation and includes only those that have actual
experience or training in caring for/handling wild animals)

* Mandatory reference materials (the DNR will have a list that will be distributed to all
applicants; references are being put together from rehabilitators that have been licensed
Jjor over 15 years)

¢ Inspection by a conservation officer for all new applicants (comnsistent with other permits
issued by the DNR and ensures that the applicant has appropriate facilities and
understands the requirements)

2. Housing Requirements

» Can’t be housed with domestic animals and other animals without written approval from
DNR (disease issues)

e Can’t be used for public display (currently not allowed but this makes it clear; wild
animals undergoing rehabilitation should not be subjected to other people that can impede
their rehabilitation; also prohibited for the rehabilitation of migratory birds in 50 CFR 21.
) :

¢ Must keep enclosures clean and in sanitary conditions (this has become a problem in
recent years with several rehabilitators who cannot say ‘no’ to people and take in more
animals than they can house and care for properly; county health departments have been
involved in 2 cases)
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¢ Prevent human contact as much as possible (fo prevent habituation to humans and help
prevent the animal from viewing humans as their source of food — especially raccoons and
deer)

3. Clarifies requirements for assistants
¢ Limits use of assistants and clarifies what they can do (clarifies current requirements;

many assistants are rehabilitating wild animals at their own facility with little or no
supervision)

4, Release requirements
: ¢  Must release within a specific time period (usually 180 days) unless approval is given due

to time of year and extensive injurics (see justification in the attachment)

e Must have permission from the landowner where animals are released (private propeny
right)

o Restrictions on where animals can be released (see justification in the attachment)

5. Non—releasable ammals

- Clarifies that non-releasable animals can be kept as foster parents or as education animals,
but not as pets

» Limits the number of non-releasable animals a rehabilitator can keep (currently no limits,
but a wild animal possession permit is already required for mammals other than white-
tailed deer and an education permit is required for non-releasable birds and for mammals
other than deer used in education programs)

* Requires non-releasable white-tailed deer to be euthanized (currently required in non-rule

policy)

6. Clarifies disposition of dead animals
» Clarifies the legal use of dead animals — mounting for display purposes, donate to
educational institutions, etc.
¢ Cannot be sold or bartered (already not allowed by law in IC 14-22-6-3 but clarified by
putting it in this rule)
* Require humane methods of euthanasia (these will be the methods recommended by the
National Wildlife Rehabilitator's Association) :

7. Rehabilitation of certain species (see justification in the attachment)

¢ Require all diseased wild animals, except for migratory birds, to be euthanized

* Require all severely injured wild animals, except for migratory birds and turtles with shell
fractures, to be euthanized unless determined by a licensed veterinarian to be treatable and
released within 180 days from the date in which the animal was originally obtained by the
licensed rehabilitator

e  All mammals, reptiles, and amphibians must be released in the county where the animal
was originally found or obtained unless the origin is unknown

Please see the attached justification regarding the release requirements for raccoons, foxes, coyotes, skunks,
and opossums; and the purpose for the requirement to release within 180 days.

The DNR is recommending preliminary adoption of these changes.
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TITLE 312 NATURAL RESOURCES COMMISSION

Proposed Rule
ESA Document #1 0-_

DIGEST

Amends 312 IAC 9-10-9 governing the wild animal rehabilltatlon permit. Effective thirty (30) days afier
filing with the Publisher.

312 1AC 9-10-9 _
SECTION 1. 312 IAC 9-10-9 IS AMENDED TO READ AS FOLLOWS:
312 JAC 9-10-9 Wild animal rehabilitation permit

Authority: IC 14-22-2-6; IC34-22-11-12
Affected:IC 4-21.5; IC 14-22

Sec. 9. (a) This section governs a permit to possess a wild animal for rehabilitation. The permit is
required for to temporarily possess any wild animal that is a mammal, bird, reptile, or amphibian for
rehabllltatmn purposes and is avaﬂable only to an mdmdual who is a remdent of Indiana. A—white-tailed

(b) An individual may, without a permit, take possession of a sick, injured, or orphaned wild
animal and transport it to an individual with a valid permit under this section within twenty-four
(24) hours.

) (0) An application for a permit under this section shall be completed on a departmental form and must
establish provide the followmg
(1) The applicant has rehabilitation-experience-and-alknev : vildlife-rehabilitation-technigues—The .
required one year of experience and-knowledge-may-be-met-by with one (1) of the following types of
facilities that works with the species to be rehabilitated:
@ (A) licensed veterinarian whe has a wild animal rehabilitation permit;
@i} (B) zoological park;
@i (C) university animal clinic;

Gvycounty-animal shelter-or ' '
€9 (D) licensed rehabilitation-elinie wild animal rehabilitator who has had a permit for at least
three (3) years.

. Documentatmn of the experience w1th a hcensed vetermarlan, university animal clinic, zoological
park, or licensed wild animal rehabilitator must be submitted with the application.
(2) The name and address of a veterinarian willing to assist the applicant with the rehabilitation of

wild animals. The veterinarian shall sign the application and attest to having experience in the care and
rehabilitation of the species of wild mammals-and-birds animals to be rehabilitated. If the appllcant isa
veterinarian, the signature of another veterinarian is not required.
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(3) A listing of the wildlife rehabilitation reference books in possession of the applicant. The individual
must have at least one (1) reference book that:
(A} includes information pertaining to each species listed on the application form, and
(B) is on the list approved by the department.
(4) The names, addresses and telephone numbers of any other 1nd1v1duals who w111 3551st the appllcant

(5) The spec:es or type of animals that will be accepted for rehabilitation.
(6) A description of the rehabilitation facilities, equipment, and supplies. The description shall include the
following: :

(A) Cages.

(B) Intensive care units.

(C) Aviaries.

(D) Faleonry-equipment:

€B) Medical supplies.

{3 Feod sources.

(H} (E) Other items to be utilized in the rehabilitation process.
A cage description shall pr0v1de its mtemal dlmensmns and shall speolfy the materlals used for flooring,
walls, and perehes he rt-sh at-spe ; - e i

(7) The apphcant is at least elghteen (18) years old

{e) (d) Before a permit may be issued the applicant must correctly answer at least eighty percent
(80%) of the questions on a written examination supervised and administered by the department
covering basic biology, care of wild animals and the laws relating to wild animal rehabilitation.

(1) An individual who fails to correctly answer at least eighty percent (80%) of the questions on the
examination may retake the examination no more than two (2) additional times within ninety (90)
days, but not again within one hundred eighty (180) days after the third failure.

(2) Exempted from this subsection is an individual who has had a permit under this section for ten
(10) years and taken in at least twelve (12) wild animals each year for rehabilitation. However, all
individuals who have a permit under this subsection must meet the requirements in subsection (e).

(e) A permit holder who has satisfied subsection (d) must, within three (3) years of being issued a
permit, either:
(A) satisfy the same requirements as are set forth in subsection (d) on another examination;
or
(B) complete eight (8) hours of continuing education as approved by the division, including
courses that will be sponsored by the department, National Wildlife Rehabilitator’s
Association or International Wildlife Rehabilitation Council. :

(f) A conservation officer must inspect the cages and any other enclosures where wild animals will be
housed before a permit may be issued to a new applicant. A conservation officer may inspect the
enclosures, wild animals, and any records relative to a permit issued under this section at any
reasonable hour. '

(g) An amended application or written request must be filed with the division if there is a material change
to the information-address of the applicant, the name of the assisting veterinarian, the identity of
assistants or the additlon of species of w1ld animals that was pr0v1ded in the ongmal apphcatlon 5Phe
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~d) (h) The permit holder must file an application by January 45 31 of each year in order to renew the
permit. The annual report required under subsection @) (m) must accompany the renewal application. The
signature of a veterinarian is not required for a renewal application.

{e) (i) The issuance of a permit under this section does not relieve an individual from any requirement for a
federal permit. If the terms of a federal permit and the permit issued under this section differ, the more
restrictive terms prevail.

5 (j) Public exhibition or display of any A w11d ammal possessed pursuant toa perm:t 1ssued under this
section must-not-be displayed-or placed-in-physiea actw it
eﬁaﬂ—edﬂeaﬂen&l—pemﬂ—tswedﬁﬂdeﬁseeﬁewé—eﬁthis—ﬂﬂe—ls prohlblted Only assnstants and other
individuals dropping off an animal for rehabilitation at the permit holder’s facility may view or have
contact with the wild animal unless specifically authonzed in writing by the department. Electronic
viewing and photographs are allowed.

&) (k) A permit holder must maintain facilities for the retention of a wild animal possessed under this
section in a sanitary condition as follows and to conform w1th any other condltlons specified by the
permits:

(1) Cages must be cleaned daily using non-irritating methods unless medical treatment

necessitates otherwise,

(2) The permit holder and any assistants listed on the permit must observe and provide care

for wild animals at least once daily unless otherwise specified by the permit,

(3) Wild animals must be kept in enclosures and in an environment that minimizes human
contact at all times to prevent imprinting and bonding to humans. The permit holder or designated
assistants should interact with the wild animal only to the extent necessary to provide adequate care
and treatment,

(4) Wild animals must not be allowed to come into contact with any individuals other than a
permit holder, assistant listed on a rehabilitation permit, licensed veterinarian, animal control
officer, law enforcement officer, or authorized department employee.

(5) Wild animals must not be housed in a cage that would allow physical contact of the
animals undergoing rehabilitation with domestic or companion animals or animals kept under any
other license or permit unless authorized in writing by the department.

(6) If suspected of having an infectious disease, wild animals must be quarantmed in areas
designated for that purpose.

(7) Wild animals must be kept separated from human living quarters and activities unless
intensive care is required, but unweaned wild animals may be housed in human living quarters that
are away from human activities,

(8) Wild animals must be housed in enclosures that:

(A) are structurally sound;

(B) are of sufficient strength for the species mvolved

(C) are maintained in good repair to prevent escape or injury to w11d animals being
rehabilitated;

(D) are constructed to allow sufficient space for individual posture and social
movements, unless medical treatment necessitates restricted mobility,

(E) are secured when unattended;

(F) have protective devices at enfrances and exits to prevent escapes if kept outdoors
and if needed to prevent injuries to human or the animal’s health;

(G) have ambient temperatures that are appropriate for the species located

within the enclosure;

(H) have adequate ventilation by means of windows, doors, vents, fans or air
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conditioning to protect wild animal health and to minimize drafts, odors and
condensation;

(I) maintain adequate lighting by artificial or natural means that is cycled for
appropriate photoperiod, if necessary for the species in possession; -

(J) provide adequate shade, weatherproof shelters, nest boxes, perches, and
dens to protect wild animals from inclement weather and direct sun if kept
outdoors.

(9) No exposed sharp objects, ponds with steeply sloped banks, toxnc paints or sealants, or
poisonous vegetation may be used in the construction of enclosures.

(10) Enclosures shall have either visual barriers or be separated by distance to restrict a wild
animal’s view of humans and other species being rehabilitated to reduce inappropriate imprinting,
socialization, habituation, or stress, unless a view of humans and other wild animals will not affect
the animal’s ability to survive in the wild.

(11) Wild animals must be fed as follows:

(A) appropriately and adequately to meet nutritional needs unless medical treatment
necessitates restricted food intake,

(B) with food that is palatable, free of contamination, and of sufficient quantity and
nutritive value for the species involved, including the use of supplemental vitamins
and minerals when necessary for recovery.

(C) with food receptacles that are appropriately sized, easily accessible, and kept
sanitary and safe.

(12) Wild animals must be given water as follows:

(A) fresh clean water for drinking shall be provided throughout the day unless
medical treatment necessitates restricted water intake

(B) additional water shall be provided for species requiring bathing, swimming, or
misting unless medical treatment necessitates restricted water exposure.

(C) with water receptacles that are appropriately sized, easily accessible, kept
sanitary as much as possible and safe.

(13) Removal and disposal of wild animal food wastes, feces and urine, bedding, from the
enclosure and premises shall be performed daily to maintain sanitary conditions and protect wild
. animal and human health. Trash, garbage, debris, and carcasses must be removed from the
enclosure as soon as they are observed and appropriately disposed of.

(14) Cages, rooms, hard surfaced pens, kennels, runs, equipment, and food and water
receptacles shall be sanitized between each adult wild animal use and between litters to prevent
disease transmission.

-3 () A permit holder must maintain current records for each wild animal to include the following:
(1) The species and condition of the animal.
(2) The name, address, and telephone number of the donor or other source of the animal.
(3) The date of receipt by the permit holder.
(4) The treatment, including the identification of and date of administration of any pharmaceutical
product or other chemical provided to the animal while in captivity.
(5) The method and date of disposition of the wild animal.
All records must be maintained at the facility of the permit holder for a minimum of three (3)
years.

) (m) The permit holder shall provide an a signed annual report to the division by January 45-31 of each
year. The report shall list the following: ‘

(1) The species and condition of each animal.

(2) The date the animal was received.

(3) The name and eddress county of the donor or other source.

(4) The method, location, and date of disposition of the animal.
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The report may be a computerized record signed by the permit holder under oath or affirmation to
be a true and accurate account of all wild animals taken in for rehabilitation during that year or on
a form provided by the department and must be maintained at the facility of the permit holder for
a minimum of three (3) years.

—e-) (n) As so0n as a wild ammal is capable of fendmg for 1tself the animal shall must be released mto the

3] The wild ammal must be released on land only with permlsston of the landowner

(2) Mammals must be tagged or marked as directed by the department if given a pharmaceutical
product or other chemical for the purpose of tranquilizing or anesthestizing the mammal unless the
product administered is labeled as safe for human consumption and the mammal is released after the
clearance period. _

(3) A bird must be released in the county from which it was originally found except as follows:

(A) A bird that is being released outside the breeding season for that species,
(B) A bird that has been in a rehabilitation facility for ninety (90) calendar days or more, or
(C) a bird that is not in the order Anserifomes, Charadriiformes, Columbiformes,
Falconiformes, Galliformes, Gruiformes, or Strigiformes
may be released in appropnate habitat in any county that is within that species’ normal range in
Indiana.

(4) A reptile or amphibian must be released at the site where found, unless the origin is
unknown. If the origin is unknown, the reptile or amphibian may be released in appropriate
habitat in the permit holder’s county of residence.

(5) For mammals, the following applies:

(A) A mammal must be released in the county from which it was originally found or
obtained, unless the origin is unknown. If the origin is unknown, the mammal may be
released in appropriate habitat in the permit holder’s county of residence.
(B) In addition to the requirements in subsections (n){1), (n)(2) and (n)(5)(A), raccoons,
Virginia opossums, striped skunks, coyotes, and foxes must be released only as follows or be
euthanized:
(1) the release site must consist of at least two (2) contiguous acres,
(ii) no more than eight (8) animals per species may be released per two (2) acres of
any site per calendar year, and
(iii) no more than twenty-four (24) animals per species may be released on any site by
a permit holder in a calendar year.
* (C) In addition to the requirements in (n)(1), (n)(2) and (m)(5)(A), whlte—talled deer must be
released only as follows or be euthanized:
(i) the release site must consist of at least five (5) contiguous acres,
(ii) the release site must be outside city limits, and
(iif) no more than ten (10) white-tailed deer may be released per site per calendar
year,

(o) A permit holder may keep a non-releasable wild animal, other than a white-tailed deer, only if
approved by the division of fish and wildlife as foHows:
(1) for educational purposes under a special purpose educational permit under 312 IAC 9-10-9.5
as follows:
(A) for mammals other than white-tailed deer:
(i) 2 wild animal possession permit must be obtained under 312 IAC 9-11,
(ii) no more than three (3) mammals per species and six (6) mammals total
may be possessed if twelve (12) or fewer total mammal programs are
presented to the public each calendar year,
(iii) no more than five (5) mammals per species and no more than twenty (20)
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mammals total may be possessed if thirteen (13) or more total mammal programs are
. presented to the public each calendar year,
(iv) exceptions to these numbers may be granted upon prior written approval
from the division based on the number of educational programs presented to
the public in the previous year.
_ (B) For birds:
- (i) a special purpose educational permit must be obtained under 312 IAC 9—
10-9.5,
(ii) no more than three (3) birds per species may be possessed and six (6) birds
total if twelve (12) or fewer programs with each bird are presented to the public each
calendar year,
(iii) no more than five (5) birds per species may be possessed and no more than
twenty (20} birds total if thirteen (13) or more bird programs with each bird
- are presented to the public each calendar year,
(iv) exceptions to these numbers may be granted upon prior written approval
from the division based on the number of educational programs presented to
the public in the previous year.
(C) For reptiles:
(1) a turtle possession permit must be obtained under 312 IAC 9-5-11 to possess an
eastern box turtle and a wild animal possession permit must be obtained under 312
TAC 9-11 to possess an endangered species of reptile,
(if) no more than three (3) reptiles per species and six (6) reptiles total may be
possessed if twelve (12) or fewer total reptile programs are presented to the public
each calendar year,
(iii) no more than four (4) reptiles per species and no more than twenty (20)
reptiles total may be possessed if thirteen (13) or more total reptile programs
are presented to the public each calendar year, '
(iv) exceptions to these numbers may be granted upon prior written approval
from the division based on the number of educational programs presented to
the public in the previous year.
(2) for fostering other wild animals only if five (5) mammals or birds of the same species have
_been reported in at least the two (2) previous years.
(3) wild animals that have been used in educational programs or as foster parents and are no
longer capable of being used in that capacity due to age or health may be kept with written
permission from the division of fish and wildlife.
(4) wild animals possessed lawfully prior to July 1, 2010 are exempt from the requirements in
this subsection. _
(5) non-releasable wild animals may be transferred to another individual licensed under this
subsection or an individual with a falconry license under 312 IAC 9-10-13 that has had a
. permit for at least three (3) consecutive years and will use the animal for fostering or
educational programs in accordance with this subsection.
(6) A determination that a wild animal is non-releasable must be based upon a licensed
veterinarian’s examination and statement.
(7) As used in this subsection, “non-releasable” means a wild animal that:
(A) cannot obtain food on its own in the wild,
(B) does not exhibit locomotive skills necessary for that species to survive,
(C) does not possess adequate vision to find/catch food and maneuver in a normal
manner, or
(D) cannot otherwise fend for itself w1thout medical care due to disease or extensive
injuries.
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(p) An individual who does not hold a permit under this section but is listed as an assistant on a
permit issued under this section, may assist a permit holder, but only if the perm;t holder
supervises the individual as follows:

(1) An assistant must be at least sixteen (16) years of age to provide assistance at the permit
holder’s facility.
(2) An assistant under the age of eighteen (18) must be under the dlrect and on-site superwswn
of the permit holder.
(3) An assistant of eighteen (18) years of age or older may provide assistance at the permit
holder’s facility or as follows: _
(A) with written authorization an assistant listed on. the permit may possess a wild animal
under this section at a [ocation not authorized on the permit for no more than thirty (30)
consecutive days unless authorized by the department,
(B) the permit holder maintains responsibility for the care of the wild animal,
(C) the permit holder provides supervision with written instructions and is available for
phone contact with the assistant at all times,
(D) the facilities of the assistant meet the same facility standards as the permit holder,
(E) the wild animal possessed by an assistant are returned to the permit holder at the time of
weaning or release, whichever comes first, '

(q) A permit holder may possess a wild animal for rehabilitation under this section for one hundred
eighty (180) days except as follows:
(1) Exceptions may be approved by the department but additional time will not be authorized
for the sole purpose of releasing the wild animal outside the hunting season for that species.
(2) Migratory birds may only be possessed in accordance with the permit holder’s federal
migratory bird permit.
(3) Turtles with shell fractures may be possessed for up to two (2) years if housed separately
from all other turtles.

(r) All white-tailed deer that are taken in for rehabilitation and determined to be non-
releasable must be euthanized. No more than twenty (20) white-tailed deer may be taken in for
rehabilitation by a permit holder in one (1) calendar year.

(s) A mammal, non-migratory bird, reptile or amphibian taken in for rehabilitation that is:
(1) diseased; or
(2) severely injured, unless determined by a licensed veterinarian to be treatable and released
within one hundred eighty (180) days from the date obtained by the licensed rehabilitator; or
(3) is a turtle with a shell fracture unless determined by 2 licensed veterinarian to be
treatable and released within two (2) years.

must be exthanized.

(t) Euthanasia must be carried out with the:
(1) safest;
(2) quickest; and
(3) most painless
available method as recommended and approved by the division of fish and wildlife.

(u) Carcasses of wild animals that are euthanized or otherwise die while in the care of a permit
holder must be:

(1) Buried,

(2) Incinerated on private property with prior permission of the landowner,

(3) Given to a veterinarian or landfill for proper disposal,

(4) Put in the trash if double-bagged,
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(5) If euthanized with chemicals, disposed of only according to the chemical label,

(6). Kept for educational purposes only if the permit holder also has a special purpose salvage
permit issued under 312 JAC 9-10-13.5,

(7) Donated to a properly licensed university or other educational or scientific institution that has
a special purpose salvage permit issued under 312 JAC 9-10-13.5, or

(8) Donated to a person with a permit from the United States Fish and Wildlife Service for Native

American religious purposes. :

€o (v) A permit holder must not:
(1) commercially advertise rehabilitation services or solicit for rehabilitation a wild animal that is subject
to this sections,
(2) have a wild animal spayed or neutered or in any way have their reproductive function altered,
or
(3) mark or tag the wild animals in any way, such as with a collar or ear-tag, except as required in
subsection (n)(2) or in writing from the department. .

- (w) A permit holder must notify the department within twenty-four (24) hours of acquiring an
endangered species or a bald or golden eagle, whether live or dead, and the location and date of
acquisition.

(x) A permit holder must notify the department within twenty-four (24) hours if the permit holder
has reason to believe that a wild animal has been subjected to criminal activity.

(y) Wild animals, including their carcasses and parts, possessed under this section must not be sold,
bartered, or transferred to another individual or to a permit holder’s game breeder license except:
(1) as authorized in subsection (u), or
(2) a live wild animal is transferred to another individual with a permit under this section.

(z) A copy of the permit issued under this section must be possessed by the permit holder when
transporting a wild animal possessed under this section to another location and be available and on-
site when possessing and caring for wild animals authorized under this section.

) (aa) A permit may be suspended, denied, or revoked under IC 4-21.5 if the permit holder fails to comply
with any of the following:

(1) A permit issued under this section.
- (2) This article or IC 14-22. ‘
(Natural Resources Commission; 312 IAC 9-10-9; filed May 12, 1997, 10:00 a.m.: 20 IR 2730; readopted
filed Jul 28, 2003, 12:00 p.m.: 27 IR 286; filed Sep 23, 2004, 3: 00p m.: 28 IR 550; readopted filed Nov 24,
2008, 11:08 a.m.: 20081210-IR-312080672RFA)
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WILD ANIMAL REHABILITATION PROPOSED RULE CHANGES JUSTIFICATION

Wild animal rehabilitation permits allow qualified individuals to take in wild animals (including
marmmals, birds, reptiles, and amphibians) for the purpose of caring for the animals until they

" can be released back into the wild. Many of the animals are orphaned young, but other animals
may be sick or injured adults. While wild animal rehabilitators have good intentions, the DNR
has had to take legal action on multiple permit holders within the past few years. Violations have
included off-site rehabilitation of wild animals by assistants, the failure to release animals, not
releasing animals within the timeframe required, filthy and unsanitary rehabilitation facilities that
have even warranted action by county health departments, and attempts to transfer of these
animals to a game breeder license (which allows the sale of these animals). These issues, as well
~ as others, necessitated the forming of a Wild Animal Rehabilitation Advisory Group to discuss
modifying the existing rehabilitation permit rule. .

The Wild Animal Rehabilitation Advisory Group that met in 2009 and helped to formulate these
proposed changes consisted of the following members: Kathy Hershey (licensed rehabilitator),
Kim Hoover (licensed rehabilitator), Ron Johnson (DNR Conservation Officer), Tim Julien
(Nuisance Wildlife Control Operator’s Association), Dr. Larry McAfee DVM (licensed
veterinarian and licensed rehabilitator), Sandra Norman DVM (Indiana Board of Animal Health),
Patti Reynolds (licensed rehabilitator), Dean Zimmerman (DNR wildlife biologist), and Linnea
Petercheff (DNR, Division of Fish and Wildlife Operations Staff Specialist). The DNR also took
input from other rehabilitators who attended the meetings, but were not part of the advisory
group. A letter was rnailed to all licensed rehabilitators in November of 2009 asking for their
input, and many changes were made as a result of their comments.

DNR STATUTORY AUTHORITY

The statutory authority for the DNR Division of Fish and Wildlife in IC 14-22-2-3 is to “(1)
Provide for the protection, reproduction, care, management, survival, and regulation of wild
animal populations regardless of whether the wild animals are present on public or private
property in Indiana; and (2) Organize and pursue a program of research and management of
wild animals that will serve the best interests of the resources and the people of Indiana.”

The DNR is also required to develop rules that are based upon (A) The welfare of the wild
animal, (B) The relationship of the wild animal to other animals, and (C) The welfare of the
people in IC 14-22-2-6. Raccoons and coyotes, in particular, create problems for thousands of
Hoosiers each year, in addition to posing a significant disease threat and impacting other species
of wildlife that the DNR is required to protect.

The DNR is, therefore, proposing to require that mammals that are taken in for rehabilitation and
diseased be euthanized for the reasons stated below. Additionally, the DNR is recommending
that severely injured mammals be euthanized unless determined by a licensed veterinarian to be
treatable and released within 180 days from the date in which the animal was obtained by the
licensed rehabilitator. - R '



RACCOON REHABILITATION

1. Diseases and Parasites : :

Raccoons carry a number of infectious diseases and parasites, some of which can be
transferred to humans and domestic animals. Canine distemper is probably the most common
_disease carried by raccoons and is prevalent in Indiana, possibly due to the high population of

- raccoons. It can be transmitted to other canines, including domestic dogs (that are not
vaccinated) and foxes that come into contact with an infected animal’s feces, urine or other

_ bodily secretions, as well as through direct contact with an infected animal. In Missouri in
2009, tests of diseased raccoons showed that approximately 60% had canine distemper.
Another study has shown that there is an increase in the prevalence of canine distemper when
the raccoons were more closely related, probably due to the fact that direct contact between
animals is greater within related animals (Dharmarajan et al. 2010). With a high population
of raccoons and the fact that they will den together in trees and other enclosed spaces in cold
weather, the potential for disease transmission is high. Some raccoons taken in by
rehabilitators have also been found to have raccoon parvovirus. The DNR has received
multiple reports from licensed rehabilitators of raccoons dying from this disease while in
their possession. No diseased raccoons should be rehabilitated and released back into the
wild. While many rehabilitators treat these animals with vaccinations for canine distemper,
parvovirus, and rabies, none of these vaccines are labeled for use on wild animals and have

_ not been proven to be effective. This treatment usually does not even save the animal. By
keeping these diseased animals in captivity, the disease can be spread to other animals within
the same facility. Many rehabilitators also house raccoons together that come from different
areas, spreading the disease to other raccoons in their possession. New information has
revealed that some rehabilitators in Indiana are using Tamiflu®, an antiviral drug labeled for
influenza in humans, on raccoons with distemper. Public health professionals have
recommended that these drugs NOT be used in wildlife, and the FDA prohibits the use of this
drug for extralabel use in chickens, turkeys and ducks. Additionally, the American
Veterinary Medical Association stated in 2008 that no drug is available that will kill the
canine distemper virus in infected dogs. If the raccoons are not housed properly to prevent
the spread of disease, releasing raccoons with parvovirus or distemper provides for the
transmission of these diseases to wild populations and may be to areas where the disease is
not currently found. Attached please find one report from a licensed rehabilitator that
documents a parvovirus outbreak.

~ Raccoons can also carry the roundworm, Baylisascaris procyonis, which can be transferred
to humans and domestic animals through the ingestion of infected eggs. This roundworm, if
ingested through soil, water, or on objects that have been contaminated with raccoon feces,
can be fatal to humans, especially small children that will put almost anything they find into
their mouths (such as raccoon feces found in sandboxes). Other animals can also become
infected (such as dogs) by eating a small animal that has been infected with this roundworm
(Sorvillo et al. 2002). Raccoons are also known to frequent barn lofts and defecate on top of
stored straw or hay bales. As these bales are tossed about, the potential for raccoon
roundworm eggs 1o become airborne and inhaled in greatly increased. Research from a
professor at Purdue University has documented this parasite in Indiana raccoons.
Furthermore, ongoing research in several counties in northern Indiana has found that a large




proportion of raccoon scat carry this roundworm. Allegheny woodrats, an endangered species
in Indiana, experience mortality as a result of infection by raccoon roundworm, in addition to
other factors. Attached also please find information about this roundworm and its devastating
affects.

Raccoons can also carry rabies, of which there are different strains. The Centers for Disease
Control and Prevention (see attached articles) recommended in 2007 that “stronger and more
uniform federal and state wildlife regulations are necessary to prevent indiscriminate
international, interstate, and intrastate movement and release of wild carnivores by private
citizens.” The CDC also reports, “Translocation of infected animals, as has occurred in the
past, continues to pose a substantial threat to the goals of national oral rabies vaccination
programs.” The CDC has reported that the numbers of raccoons with rabies has decreased
since 2004. However, the CDC reports, “enzootic transmission of rabies among raccoons and
from rabid raccoons to other species continued in 20 states, New York City, and the District
of Columbia in 2008.” Although the raccoon rabies strain is not yet in Indiana, it is in Ohio
and has spread to the Cleveland area within recent years. Oral rabies vaccinations, which are
costly, have been used in states such as Ohio to prevent the spread of this raccoon rabies
strain. Raccoons can also carry leptospirosis and other parasites.

“Movement of both rabid and non-rabid raccoons plays in important role in disease spread.”
{Rosatte et. al., 2010)

Research was done in 1993 and 1994 in [llinois regarding the movements of translocated
raccoons. “Because most of the translocated raccoons did not stay at the release site and
sometimes dispersed considerable distances, translocated animals could add to nuisance

- ‘wildlife problers for rural human residents or increase the spread of disease during zoonotic
outbreaks. Hence, because some translocated animals disperse for long distance after
translocated, the rate of spread of zoonotic disease could be accelerated considerably.
Further research on the effects of translocated raccoons is warranted because of the potential
consequences for other wildlife species.” (Mosillo et. al. 1999)

Another study found that where the population of raccoons was manipulated to be higher, the
prevalence of raccoon roundworm increased to 54%, significantly greater than prevalence in

the same subpopulatlon before the raccoons had greater intraspecific contact (Gompper et. al.
2005).

While some rehabilitators treat the raccoons in their care with vaccines for canine distemper,
parvovirus, and rabies, none of these vaccines have been proven or documented to be
effective for the treatment of these diseases in raccoons or other wild animals and are not
labeled for use on wild animals.

2. Predation on other species

The raccoon population in Indiana is thought to be very high, which can have a substantial
impact on other species of wildlife, such as ground-nesting birds and turtles. Some ground-
nesting birds, such as bobwhite quail, can be significantly impacted by predators such as
raccoons and coyotes. When a predator approaches, wildlife (such as ground-nesting birds)




‘tend to move away from their eggs to try to lure the predator away from them, but it often
results in the destruction of the eggs. Some of these species already have limited habitat in
. Indiana.

Various studies on predation of game birds have been conducted in the United States, with

_ differing results, depending on the habitat and availability of other prey species.

However, in one study, predation was the primary cause of mortality for bobwhites at all life
stages (Rollins and Carroll 2001).

Raccoons are also common predators of turtle nests. Most species of turtles in Indiana bury
their eggs in a hole in the ground in moist soil or sand near water. While some young hatch in
the year the eggs are laid, others over-winter in the nest, making them very vulnerable to
predation. One study done in Michigan showed that predation accounted for 82% of turtle
nest mortality (Congdon et al. 2009) and another study in Iowa reported that over 80% of
natural nests were destroyed by predators (Nelson et al. 2009). The most common predators
of turtle eggs are raccoons, skunks, foxes, and opossums. Egg-laying snakes also lay their
eggs in sand or soil where they are also subject to predation. Six (6) species of turtles and
three (3) species of egg-laying snakes are classified as endangered in Indiana with 3
additional species listed as special concern.

Raccoons are also comumon on farms where they destroy corn, get into barns, kill chickens,
and cause other damage. The DNR has already received a letter from a representative of the
Farm Bureau about the problems that raccoons are causing to farmers.

Additional evidence of a high raccoon population in Indiana includes the numbers of
nuisance raccoons taken by nuisance wild animal control permit holders, number of raccoons
sold to licensed fur buyers, numbers of calls to the wildlife conflicts hotline in previous
years, the DNR raccoon roadkill survey index, and amount of distemper outbreaks among
raccoons throughout Indiana.

3. Nuisance Animals

- Raccoons are also considered to be a nuisance animal by many landowners in urban and
suburban neighborhoods. Raccoons will enter attics, barns, sheds, and fireplaces to live and
have their young. They will destroy soffitts in an effort to gain access to attics. Licensed
nuisance wild animal control operators dealt with 7,275 raccoons in 2008 (5,074 were
killed/euthanized) and 4,484 raccoons (3,031 were killed/euthanized) in 2007. USDA —

. Wildlife Services staff, manning the Wildlife Conflicts Information Hotline, handled
approximately 1,000 raccoon-related calls each year for the past few years. Licensed
rehabilitators released 890 raccoons in 2008 and 852 in 2007. Licensed rehabilitators lost
another 582 raccoons due to disease or were euthanized in 2008 and another 285 died or were
euthanized in 2007.

N. Budd Veverka reported in the Indiana 2008 & 2009 Raccoon Road-kill Survey Report
(2010), “The 2008 and 2009 statewide raccoon road-kill indices, though not the highest
observed, continue a steady upward trend, likely representing an increasing raccoon
population. Regionally, data indicates an increasing trend in the relative abundance of



raccoons for all six regions across the state, with record highs in the Southwest and South
Central regions in 2009. Due to the collapse of the fur market in the late 1980s and the
cultural decline in trapping, the raccoon population in Indiana has experienced significant
growth over the past two decades.”

“Urban raccoons experienced the fewest mortality sources, whereas rural raccoons
experienced the most. Disease was the greatest mortality factor at the urban site, while
vehicle-related mortalities dominated at the suburban and rural sites. Qur data suggest that
multiple factors, including increased survival, higher annual recruitment, and increased site
fidelity, are jointly responsible for high- denSIty raccoon populat1ons in urbamzed areas.’
(Prange et al. 2003)

“In suburban areas, raccoons often raid gardens and garbage cans, and carrion is readily
consumed. They will also feed on small vertebrates, such as young turtles or muskrats, when
these are readily available, and dig up the eggs of .. turiles in large numbers on some nesting
beaches.” (Whitaker and Hamilton 1998)

4. Legal Impacts

Some of Indiana’s state legislators have also expressed concerns about the numbers of
raccoons and complaints they have received regarding raccoon damage, and the Indiana
Farm Bureau has also sent a letter to the DNR regarding crop damage from raccoons.

5. Conclusion

‘The majority of raccoons taken in by rehabilitators are orphaned young. Raccoons can have
3-7 young each year, and typically live up to 5 years in the wild. Foxes, bobcats, coyotes,
owls, and other predators kill some juvenile raccoons, but for adult raccoons, automobiles,
discases and accidents (such as from falling from trees) are more 1rnportant causes of death
than are predators (Whitaker and Hamilton 1998).

Limiting the numbers of raccoons released by wildlife rehabilitators and requiring raccoons
that are diseased (distemper, parvovirus, etc.) to be euthanized shows that the DNR is taking
action to provide for the welfare of wild animal populations, including that of raccoons,
coyotes and other species (turtles, ground-nesting birds, etc.). This step helps provide for the
protection, reproduction, management, and survival of many other species of wild animals
that the DNR has the responsibility of protecting, without impacting the raccoon population
to such a level that they become rare. This step also helps provide for the welfare of the .
citizens of Indiana by helping to limit the spread of disease. The DNR also has the authority
“in IC 14-22-2-6 to promulgate administrative rules that provide for: (A) The welfare of the
wild animal; (B) The relationship of the wild animal to other animals; (C) The welfare of the
people.

'REHABILITATION OF OTHER MAMMALS

1. Disease and parasites
Virginia opossums, foxes, striped skunks, and coyotes also carry a number of infectious

* -diseases and parasites, some of which can be transferred to humans and domestic animals.



Coyotes and red foxes can carry canine distemper, the tapeworm Echinococcus
multilocularis (a tapeworm which also has public health implications), and canine
heartworm; distemper is especially noticeable when populations are high. Canine distemper
can be transmitted to other canines, including domestic dogs. Striped skunks, foxes,
opossums, and coyotes can also carry rabies, of which there are different strains. Coyotes can
also carry parvovirus enteritis and brucellosis, while Virginia opossums can also carry
Sarcocystis neurona, a protozoan parasite that causes equine protozoal myeloencephalitis
(EPM), which can be fatal to horses. EPM is costly to treat, and not all horses recover from
it. Beavers can also-carry tularemia and parasites that carry Giardia. Rehabilitators often treat
coyotes and other wild animals in their care with vaccines for canine distemper, parvovirus
enteritis, and rabies, none of these vaccines have been proven or documented to be effective
for the treatment of these diseases in wild animals and are not labeled for use on wild
animals. :

2. Predation on other native species .
Virginia opossums, foxes, striped skunks, and coyotes impact other native species in Indiana.

The coyote population in Indiana is doing well and reports of coyotes in urban and suburban
areas appear to be increasing. Coyotes have also been known to kill dogs, cats, and
livestock. Virginia opossums, foxes, striped skunks, and coyotes will also kill poultry and eat
their eggs.

Some ground-nesting birds, such as bobwhite quail, can be significantly impacted by
predators such as raccoons and coyotes. Various studies on predation of game birds have
been conducted in the United States, with differing results, depending on the habitat and
availability of other prey species. However, in one study, predation was the primary cause of
mortality for bobwhites at all life stages (Rollins and Carroll 2001). Ground-nesting birds
.are especially vulnerable to predation, and the most common predators include skunks,
raccoons, opossums, bobcats, foxes, and coyotes (Hernandez et al. 1997, Fies and Puckett
2000, Staller et al. 2005). Stanley D. Stewart, a wildlife biologist in Alabama, stated, “If
habitat is good, predator management can carry quail population to higher densities.” When
a predator approaches, wildlife tend to move away from their eggs to try to lure the predator
away from the nest, but it often results in the destruction of their eggs.

The most common predators of turtle eggs are raccoons, skunks, foxes, and opossums. Most
species of turtles in Indiana bury their eggs in a hole in the ground in moist soil or sand near
water. While some young hatch in the year the eggs are laid, others over-winter in the nest,
making them very vulnerable to predation. One study done in Michigan showed that
predation accounted for 82% of turtle nest mortality (Congdon et al. 2009) and another study
in Jowa reported that over 80% of natural nests were destroyed by predators (Nelson et al.
2009). Egg-laying snakes also lay their eggs in sand or soil where they are also subject to
predation. Six (6) species of turtles and three (3) species of egg-laying snakes are classified
as endangered in Indiana with 3 additional species listed as special concern.

3. Nuisance Animals
Coyotes, red foxes, opossums, and striped skunks are also considered to be a nuisance animal
by many landowners in urban and suburban neighborhoods. Coyotes, in particular, are seen



more often in suburban neighborhoods and many people are afraid for their children and pets.
Years ago, the Indiana General Assembly passed a law (IC 14-22-6-12) to allow landowners,
and anyone authorized in writing by a landowner, to take coyotes on their land at any time to
help deal with nuisance coyotes.

LOCATIONS WHERE WH.D ANIMALS CAN BE RELEASED

The Wild Animal Rehabilitation Advisory Group and DNR believe that restrictions need to be in
place for all species in regard to where they can be released. However, the greatest need for
location restrictions concern the release of raccoons, foxes, coyotes, skunks, and opossums for
the following reasons:

1. All of these species carry a variety of diseases that can be transmitted to humans and/or
domestic animals. Raccoons, foxes, and coyotes can carry canine distemper, parvovirus,
rabies, and leptospirosis. Virginia opossums can also carry Sarcocystis neurona, a protozoan
parasite that causes equine protozoal myeloencephalitis (EPM), which can be fatal to horses.
EPM is costly to treat, and not all horses recover from it. Opossums are believed to be the

 main carrier of EPM, and horse owners are advised to keep barns, pastures, and stable areas
free of opossums to help lower the risk of EPM (Midwest Thoroughbred 2010). Striped
skunks also carry canine distemper, the ascarid roundworm, and leptospirosis. Since there are
no vaccines proven or labeled to be effective for treating rabies, distemper or parvovirus in
wild animals, there is no guarantee that the release of these species of animals will not
transfer a disease or parasite to other wild populations since they may have been held in
enclosures with or near other diseased animals from other counties.

2. All of these species are found throughout Indiana. Therefore, releasing these animals in areas
where other animals of the same species already exist increases competition for food, water,
and shelter for the animals already present, or will cause those animals to disperse and have
to cross roads where their likelihood of survival is minimal. Wildlife habitat has a carrying
capacity and releasing large numbers of animals of the same species on the same property
where other animals of the same species already live only increases competltlon for food,
water, and shelter,

Resident landowners and tenants who take a wild animal that is causing damage on their
property can kill the animal or release it, but if released, it must be released in the same county
(312 IAC 9-3-15). Nuisance wild animal control permit holders already must release raccoons

and all other wild animals that they capture in the same county of capture or euthanize them (312
TAC 9-10-11).

In an article on the rehabilitation of raccoons (White 1989), “The numbers of raccoons released
in a given area should be tightly controlled so that their impact on the area is minimized.”

RELEASE WITHIN 180 DAYS

The new language governing the requirement to release a wild animal taken in for rehabilitation
within 180 days is currently in a non-rule policy that was approved by the Natural Resources
Commission in May of 2006 (see attached). Currently, wild animals must be released or
euthanized within 180 days of taking possession of the animal, unless an exemption is granted by



the DNR (conservation officer or Operations Staff Specialist). The time of year is not an
approvable reason for an extension, which has been requested in the past by rehabilitators for
several species, especially white-tailed deer.

~ Migratory birds must be released within 180 days according to federal law (50 CFR

21.31), unless additional time is authorized by the U.S. Fish and Wildlife Service Migratory Bird
Permit Office. Other states such as Kansas and Wisconsin already have limits on the number of
days a wild animal can be possessed by a licensed rehabilitator.

Keeping animals longer than this date only provides more opportunities for the animals to be
become habituated to humans, pick up more diseases or parasites, and become treated like pets.
Wild animals were not designed for life in a cage and should not be help captive longer than
necessary. : ‘

CONCLUSION

In conclusion, the majority of the proposed changes in this rule were made by an advisory group
that included a diverse membership, including a trapper (nuisance wild animal control operator),
conservation officer, wildlife biologist, veterinarian, and wild animal rehabilitators. The changes
were agreed upon by consensus of the group. Trained, certified wildlife biologists believe that
these changes will help provide for healthier populations and reduce predation on

species that are already in peril. These changes are needed to ensure that wild animals are being
housed and cared for properly, and are not affecting the welfare of wild animal populations.
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Baylisascaris Infection
(bay-liss-ass-kuh-ris)
Raccoon Roundworm Infection

What is Baylisascaris infection?

Baylisascaris, an intestinal raccoon roundwort, can infect a variety of other animals, including
humans. The worms develop to maturity in the raccoon infestine, where they produce millions
of eggs that are passed in the feces. Released eggs take 2-4 weeks to hecome infective to
other animals and humans. The eggs are resistant to most environmental condltxons and W|th
adequate moisture, can survive for years.

How do humans becoma infected?

People become infected when they accidentally ingest infective eggs in soif, water, or.on objects
that have been contaminated with raccoon feces.

When humans mgest these eggs, they hatch into larvae-in the person’s intestine and travel

‘throughout the body, affecting the' organs and muscles,

Who is at risk for infection?

Anyone who Is exposed to environments where raccoons Ilve is potentially at risk. Young
children or developmentally disabled persons are at highest risk for infection when they spend
time outdoors and may put contaminated fingers, soil, or objects into their mouths. Hunters,
trappers, taxidermists, and wildlife handlers may aiso be at increased risk if they have contact
with raccoons or raccoon habitats. '

- How common.is Bayhsascaris infection in raccoons?

Fairly common. Infected raccoons have been found throughout the Unitéd States, malnly in the.
Midwest, Northeast, middle Atlantic, and West coast. Infection rarely causes symptoms in
raccoons. Predator animals, including dogs, may alse become infected by eating a smaller
animal that has been Infected with Bayiisascaris.

How do raccoons become infected?
Raccoons become infected in one of two ways:
« Young raccoons become infected by eating eggs during foraging, feeding, and grooming.

« Adult raccoons acquire the infection by ‘eating rodents, rabblts and brrds infected with the
- larvae of Bayllsascans. . ) . o

How common is Baylisascaris infection in humans?

Infection is rarely diagnosed. Fever than 25 cases have been. diagnosed and reported in the .
United States as of 2003. However, it is believed that cases are mistakenly diagnosed as other
infections or go undiagnosed. Cases have been reported In Oregon, California, Minnesota,
Illinois, Michigan, New York, and Pennsylvania. Five of the infected persons died.
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What are the symptoms of Baylisascaris infection in humans? .

Symptoms of infection depend on how many eggs are mgested and where in the body the
tarvae migrate (travel to). Once inside the body, eggs hatch into larvae and cause disease
when they travel through the liver, brain, spinal cord, or other organs. Ingesting a few

. eggs may cause few or no symptoms,. whi!e ingesting large numbers of eggs may lead to

serious symptoms. Symptoms of infection may take a week or so to develop,
Symptoms include

» Nausea

» Tiredness

» Liver enlargement

+ Loss of coordination

s lack of attention to people and surroundmgs

» Loss of muscle control

s« Coma

+ Blindness

Other animals (except raccoons) infected with Baylisascaris can develop similar
symptoms, or may die as a result of infection,

'What shouid 1 do if I think I have ingested Baylisascaris eggs?

If you suspect you have been infected, consult your health care provider immediately. Be
sure to report that you have recently been exposed to raccoons or their feces. -

How is infection diagnosed?

Infection is difficult to diagnose and often is made by ru!ing out other :nfectlons that cause
similar symptoms. Information on dmgnosus and testing can be obtained through DPDx or
your local health department,

‘How should I clean up raccoon feces?

You should clean up very carefully. To eliminate eggs, feces and material contaminated
with raccoon feces should be removed and burned, buried, or sent to a landfill. Care
should be taken to avolid contaminating hands and clothes. The use of gloves and

- . facemask will help prevent cross contamination. Treat feces-soiled decks, patios, and

other surfaces with boiling water. Always wash hands well with soap and running water,
to help further-reduce possible infection.

Is treatment available?

Early treatment might reduce serious damage caused by the infection. Should you -
suspect you may have ingested raccoon feces, seek immediate medical attention.

How can I prevent infection in myself, nw- children, or my neigh bbrs?

* Avoid direct contact with raccoens -- especially their feces. Do not keep, feed, or
adopt raccoons as pets! Raccoons are wild animals.

* Discourage raccoons from livirg in and around your home or parks by
. ¢ preventing access to food
o closing off access to attics and basements _
o keeping sand boxes covered at all times, (becomes a latrine)
0 removing fish ponds — they eat the fish and drink the water
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o eliminating all water sources
“o removing bird feeders
o keeping trash containers tightly closed

- o clearing brush so raccoons are not likely to make a den on your property.

Stay away from areas and materials that might be contaminated by raccoon
feces. Raccoons typically defecate at the base of or in raised forks of trees, or
on raised horizontal surfaces such as fallen logs, stumps, or large rocks.
Raccoon feces also can be found on woodpiles, decks, rooftops, and in attics,
garages, and haylofts, Feces usually are dark and tubutar, have a pungent odor
(usually worse than dog or cat feces), and often contain undigested seeds or
other food items,

To eliminate eg gs, raccoon feces and material contaminated with
raccoon feces should be removed carefully and burned, buried, or sent
to a landfill. Care should be taken to avoid contaminating hands and clothes.
Treat decks, patios, and other surfaces with boiling water or a propane flame- -
gun. (Exercise proper precautions!) Newly deposited eggs take at least 2-4-
weeks to become infective. Prompt removal and destructlon of raccoon feces will
reduce risk for exposure and possible infection.

Contact your local animal control office for further assistance.

This fact sheet Is for information only and Is not meant to be used for self-dlagnosis or as a subskitule for
consultation with a health care provider. If you have any questions about the disease described above or
think that you may have a parasitic infection, consult a health care provider.

Revised Sepltember 23, 2004 -

DEPARTMENT OF HEALTH AND HUMAN SERVICES
CENTERS FOR DISEASE CONTROL AND PREVENTION

SAFER+HEALTHIER+« PEOPLE"
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Jhiat is Caning Distemper?

Canine distemper is a highly
contagious and serious disease
caused by a virus that attacks the
respiratory, gastrointestinal, and
often, the nervous systems of
puppies and dogs. The virus also
infects wild canids (e.g. foxes,
_wolves, coyotes), raccoons, skunks,
- and ferrets.

~“‘ow is Canine Distemper virus spread?

Puppies and dogs usually become infected through airbome
exposure to the virus contained in respiratory secretions of
an infected dog or wild animal, Qutbreaks of distemper tend
to be sporadic. Because canine distemper also affects wildlife
populations, contact between wild canids and domestic dogs
may facilitate spread of the virus,

What iags are at risk?

All dogs are at risk but puppies younger than four months
- old and dogs that have not been vaccinated against canine
distemper are at increased risk of acquiring the disease.

What are some signs of Canine Distemper?

The first sign of distemper is eye discharge that may appear
‘watery to pus-like. Subsequently, dogs develop fever, nasal
discharge, coughing, lethargy, reduced appetite, vomiting,
and diarrhea. In later stages, the virus may attack the nervous

_system, bringing about seizures, twitching, or partial or
complete paralysis. Occasionally, the virus may cause footpads
to harden. Distemper is often fatal. Even if a dog does not
die from the disease, canine distemper virus can cause
irreparable damage to a dog’s nervous system. Distemper is
50 serious and the signs so varied that any sick dog should
"e taken to a veterinarian for an examination and diagnosis.

‘interfere with an effective response to vaccination

How is Canine Distener diaguosed and wreated? |

Veterinarians diagnose canine distemper on the basis of
clinical appearance and labosatory tests. No specific drug

is available that will kill the virus in infected dogs. Treatment

consists primarily of efforts to prevent secondary infections;
control vomiting, diarrhea, or neurologic symptoms; and
combat dehydration through administration of fluids. Iil
dogs should be kept warm, receive good nursing care, and
be separated from other dogs.

How is Canine Distemper prevented?

Vaccination and avoiding contact with infected animals are
key elements of canine distemper prevention.

Vaccination is important. Young puppies are very susceptible
to infection, particularly because the natural immunity
provided in their mothers’ milk may wear off before the
puppies’ own immune systems are mature enough to fight

_off infection. If a puppy is exposed to canine distemper virus
during this gap in protection, it may becorne ill. An additional
concern is that immunity provided by a mother’s milk may

5

means even vaccinated puppies
may occasionally succumb to
distemper. To narrow gaps in
protection and optimally defend {8
against canine distemper during [
the first few months of life, 2
series of vaccinations is
administered.

Until a puppy has received its
complete series of vaccinations,
pet owners should use caution
when taking their pet to places
where young puppies congregate (e.g. pet shops, parks, puppy
classes, obedience classes, doggy daycare, and grooming
establishments). Reputable establishments and training
‘programs reduce exposure risk by requiring vaccinations,




ealth examinations, good hygiene, and isolation of ill puppies
and dogs.

To protect their adult dogs, pet owners should be sure that
their dog’s distemper vaccination is up-to-date. Ask your
veterinarian sbout a recommended vaccination program for
your canine companion.

Contact with known infected dogs should always be avoided.
Similarly, contact with raccoons, foxes, skunks, and other
potentially infected wildlife should be discouraged.

Although this brochure provides basic information about
canine distemper, your veterinarian is always your best source
of health information. Consult your veterinarian for more
information about canine distemper and iis prevention.

And Now A Note On Your Pet's
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Recommendations of a national working group on
prevention and control of rabies in the United States

Article 1ll: Rabies in wildlife

Cathleen A. Hanlon, VMD, PrD; James E. Childs, scD; Victor F. Nettles, bv; ™ the
National Working Group on Rabies Prevention and Control®

From the Centers for Disease Control and Prevention, 1600 Cliffon Rd NE, Atianta, GA 30333 (Hanlon, Childs), and lhe
Southeastern Cogperative Wildlife Disease Study, Coflege of Veterinary Medicine, University of Georgia, Athens, GA
. 308602-7393 (Nettles}, 7
*Qther mambers of the Working Group are listed at the end of the article.

The complexity of controlling rabies has increased dramatically in the United States sincg
wildlife began to replace domestic dogs as the principal disease vector > 40 years ago.
Exiensive Use of veterinary clinics for parenteral vaccination of domestic dogs, observation of the
suspect biting animal, and public education campaigns (together with the application of

" postexposure prophylaxis {PEP] following a dog bite} during the 1950s and 1960s were
effective, simple strategies for the management of rabies in dogs. However, these strategies were
not directly applicable fo the management of rabies in wildlife. ’ .

Management of rabies In wildlife is complicated by the ecologic and biologic factors
associated with wildiife reservoirs, the multiagency: approach needed to manage an important
public health- problem originating in wildlife, the limitations of available conirol methods, and the
broad range of public attit%es foward wildlife. In addition, there are several variants of the rabies
virus in the United States.?”® These are associated with fermestrial carnivores, including raccoons,
skunks, and arctic, red, and gray foxes; 2 number of variants are also found in a variety of
species -of bats. Recently, an apparent viral shift or adaptation developed with a variant of the
virus in canids at the United Stat;s—Mexico border area, resulting in local iransrission among
coyotes and dogs in south Texas, Compounding the problem, animals infected with this variant
were fransiocated to other states.” There are equalgr important biologic, behavioral, and ecologic
differences among camivores that imply inherent differences in disease control approaches to
each major reservoir. ) ‘ ’ .

It is often difficult to examine the precise epizootic characteristics of rabies as it spreads
among animals of a given population. ‘Also, the role of reservoir host abundance and demography
is poorly understood. However, it is possible to make several generalizations from passive
surveillance data and frends in the reporting of cases of rabies in animals, especially from
detailed studies of red fox populations in Europe. Where measures of carnivore abundance exist,
the incidence of rabies in animals {presumably all spe%ies) is often positively associated with the
increasing density of a dominant reservoir species.” In_general, rabies epizaotics affecting
catitivores spread. in wavelike fashion; the area experiencing tt;e current epizootic is the crest,

_and the locale with low reservoir-host populations is the trough.’ Rabies is viewed as a density-
dependent disease, and population dynamics of reservoir hosts are regarded as. critical to
understanding and modeling the temporal and spatial patterns of rabies in wildiife.>” In part, the
rate of spread of rabies in populations of a particular spegles can be related to, or modeled by, its

" social structure, dispersal patterns, and contact rates.” " Habitat features, such as contingity
and patch size, may play a role in the rate of spread and persistence of the disease.’™
Furihermore, interactions among species cqgnglicates the understanding of the ecologic and
epidemiologic factors associated with rabies,™ Spijjover of infeciion from the dominant reservoir
of a region to other species has been documented,” but the processes by which new variants and
epizoatics of rabies virus emerge in different reservoir species are unknown. After an epizootic
has abated, terrestrial reservoir populations decrease, and reports of rabies in animals in a given
locale can decling precipitously. An apparent host thre%hold density has been suggested as

. necessary for rabies to perpetuate In red fox populations. Below thiz threshold, contacts appear
too few to continue transmission. The threshold phenomenon has not been well studied in other
species, although it is presumed to exist. In addition, immunity in surviving members of the
reservoir population has been suggested for several species foliowing an epizootic of rabies.
The influence of herd immunity and population recovery time in the recrudescence of rabies in
enzootic areas are largely unstudied for the terrestrial rabies reservoirs; the situation is similar for
the various species of bafs and diverse rabies virus variants of bats.
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There are a number of approaches for management of rabies in wildlife, such as reduction of
vector populations, modification of habltats, parenteral vaccination through trap-vaccinate-
release {TVR) programs, oral vaccination, and passive disease surveillance. In addition,
irnmunocontraception for limiting wildlife populations and modulating density-related disease is an
intriguing and, rapidly progressing area of research, although it is stil considered highly
experimental.’® These various methods could be used alone or in combination. The utility of
wildlife control methods, either independently or in an integrated confrol program, will depend in

.large part on the overall abjectives. Objectives for the controt of rabies may vary regionally, from

state 1o state, and within a state. State wildlife agencies with the statutory authority to manage
wild animals may not universally endorse the same management strategy as their respective
state public health agencies. Moreover, the existence of rabies reserveirs in multiple states (with
the exception of mongooses and their unique rabies virus variant in Puerto Rico) makes strategic
control of rables a national issue. Oral vaccination programs for camivores are in developmental
or early operational stages, and their field efficacy, costs, and benefits remain uncertain.
Conventicnal management approaches, such as long-term, federally supported population
reduction on a broad scale, no longer appear justified relative to social acceptability, cost, and
efficacy. Lastly, wildife reservoir species, unlike domestic animals, are natural resources;
therefore, public input js essential in helping to determine the methods used to manage rabies
among these animals.

Rabies Vector Population Reduction

Historically, population reduction has been used to control rabies on the premise that
densities of susceptil?ée animals can be reduced below a threshold necessary for rabies to spread
through populations.'® The efforis to control rabies in skunks in Alberta, Canada represents one
of the only recent, documented, and broader-scale uses of population reduction in North America
conducted explicitly to control rabies. Success of the control program in Alberta was attributed to
a high level of effort during several years, the well-defined behavior. of skunks in prairie habitats,
.and access o an effective mathod.” Compensatory changes: in carnivore reproduction and
disp;rsal can lintit the effectiveness of controlling population numbers of other species in different
conditions.™
. Population reduciion with toxicants is impractical as a broadscale conirol aliernalive for
rabies in the United States. Presidential Executive Order 11643, issued in 1972, banned the use
of toxicaﬂﬁ(compound 1080, strychnine, sodium cyanide, and thallium sulfate} for control of
predators.” The M-d4 cyanide capsule has-been -reregizstered with some applicability for
controlling rabies vectors (coyotes and red and gray foxes).™ in-addition, research conducted by
LISDA Animal Damage Conirol {recently renamed Wildlife Services) has led to the development

of @ large gas cartridge that may be used for lethal elimination in dens of skunks, coyotes, and . -

- red foxes. Similarly, there is a commercially produced gas cartridge for use on denning skunks
{also with moles, woodchucks, or other rodenis). Various types of traps and aerial and ground
shooting could potentially be used with foxicants in an integrated population reduction strategy to
control rabies in some species. However, trapping and shooting options for population reduction
of wildlife species would require the opportunity for extensive review by and input from all
‘potentially affected stakeholders. . 18

The estimated costs of population reduction vary widely 2 however, such efforts, would
most likely be cost prohibitive if programs religd on labor-intensive trapping and shooting.™ Other
issues, such as impacts to nontarget species™ and limited public support for population reduction
efforts, clearly restrict the feasibility of this approach as a single tactic for broad-scale control of
rabies. Presently, population reduction is most likely to be publicly accepted and effective in
Jocalized or site-specific scenarios in the United States (eg, reducing the denstiy of raccoon
populations in parks where visitors may come in contact with potentially rabid animals). The use
of- intensive local population reduction as a contingency o address ouibreak foci remains
untested. Population reduction also may continue to merit consideration for species or situations
in which all other methods are not practical.

Habitat Modlfication )

Habitat modification is a useful site-specific management approach that can reduce the
chance of interaction between human beings and potential vectors like skunks, raccoons, and
bats. Managing refuse through routine garbage pickup, using animal-proof garbage receptacies,
making pet food inaccessible to wild animals, capping chimneys, and screening louver vents are
examples of habitat manipulation to minimize contact between wild animals, pets, and people.
Tech.r&iqrté%s designed to prevent access of bats fo human living quarters can minimize PEP
considerations. .

Trap-Vaccinate-Release Programs
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A TVR program was implemented in Toronto in 1984"" as an interim measure to control
rabies in skunks until an oral rabies vaccine (ORV] could be developed. Inactivated rabies virus
vaccine was injected IM into lve-trapped skunks. Serum samples from recaptured animals
indicated that a high level of population immunily was effective .in reducing rabies in Toronto,
Costs were relatively high ($450 to $1,150/sq km [US dollars]) for the TVR program in Torontg,
but these costs may be offset partially by a reduction in the number of pecple receiving PEP.
Similarly, there have been TVR programs targefing raccoons an the Delmarva (Delaware,
Virginia, and Maryland) peninsula,? in Philadelphia,” and in lthaca, NY.* A TVR program is also
being implemented along the Ontario boundary of the Niagara Fronfier in an attemnpt to provide a
barrier against the invasion of rabid raccoons. : -

Oral Rabhies Vaccination . - !

After the concept was conceived at the Centers for Disease Control and Prevention {CDC)
during the 1960s, oral vaccination of red fox% with attenuated Evelyn-Rokitnicke-Abelseth
vaccine was demonstrated in the early 1970s. The intensity of rgbies. in foxes in Europe
stimulated the further development of vaccines and delivery systems,” and these efforts were |
squorted by the World Health Organization. Early confrol efforts included ground and aerial

- delivery of rabies vaccine in blister packs inserted in chicken head baits. Oral vaccination in
Europe has since progressed to include the use of several efficacious vaccines, including
aftenuated and recombinant rabies vaccines, in a variety of commercial balts; these are
distributed through a combination of ground and aerial bait distribution methods.™ During 1989,
Switrerland, which had a long enzootic for rabies in red foxes and was the first country to use
ORY in wildlife in 1978, was declared free of rabies,

in 1989, a similar ORV program was implemented in southern Ontario. Efforts in Ontario
throughout the past decade have been promising and have greatéygdvanced aerial bait delivery
with fixed-wing aircraft over large, homogenous areas of land.” The ullimate objective of
eliminating the arctic fox variant of the rabies virus, which-is transmitied among red foxes in the

_.region, may hinge in part on cooperation with neighboring northeastern states and provinces, |

=~ Although orat vaccination shows promise for control of rabies among some terrestrial vectors,
many important questions regarding baits, optimal baiting strategies, and relevant techniques for

. .control of rables in bats remain unangwered. Subsequent {o placebo baiting studies to evaluate

“the feasibilfy of oral vaccination, ™ * the potential benefits of oral vaccination, have been
questioned.™ In contrast, the public is often supportive of novel control methods,™ despite the
infancy of oral vaccination for control of rabies among terrestrial vectors in the United States. To-

..warrant consideration as a public health intervention, efficacy of oral vaccination must be proven,
and - desirable cost-benefit ratios or a willingness to pay among the general public or other
stakeholders will be required.”™" :

. In the United States, infernational and multidisciplinary collaborative efforis led to the
development of a vaccinia-rabies glycoproteln (V-RG} recombinant virus vaccine for use in
raccoons.” * [n 1997, the results of safety and efficacy field trials led to full licensure of the V-RG
vaccine for use in state or federally approved oral vaccination projects targeting raccoons.”® To -
date, the V-RG vaccine has been used in > 10 completed or ongoing.field projects for controt of
rabies in raccoons.'* The potentia!ls?ﬁectiveness of oral vaccination at containing epizootic fronts . .
was first described in New Jersey™ at the Cape May peninsula and subsequently at the Cape
Cod isthmus in. Massachuseits.™ The first suppression of rables in an enzootic area was
described in the Capital Region of New York.' Additional ongoing pilot studies have yet {o
generate supstantial data on which to base operational plans for control of rabies through oral
vaccination.' However, it is clear that federal involvement in strategic oral vaccination efforts
involving muliiple states will be essential if the ultimate goal is elimination of a pariicular terrastrial
variant of rabies virus. In addition to pilot studies for conirol of rabies in raccoons, the V-RG
vaccine is also being used in an effort to Q;event the spread of rabies among gray foxes in west
Texas and among coyotes in south Texas.

Surveillance :

Surveillance is integral to all efforts of rabies control. Surveillance should be pursued more
aggressively and with an analylic design during control field trials to objectively evaluate
effectiveness. Nationat fyping of rabies vitus varianis should be continued, because such efforts
would lead to betier understanding of the spatial and temporal distribution of different variants.
Such information is essential in view of the differences in behavior and population dynamics and
structure among the major wildlife vectors. If regional control efforts directed at specific variants of
. the virus are initiated, historic and current surveillance data on variants will be needed. Basic

pe_:lﬁlsieve surveillance will be insufficient for monitoring the effect of oral vaccination on rabies in
wildlife. . :
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Contraception

Interest in oral contraception in wildlife began in the early 1960s as a means to confrol coyote
populations causing livestock depredations in the wegt and red fox populations responsible for
the spread of rabies in the eastern glnited States,™ Research efforts with the reproductive
inhibitor diethylstitbestrol had promise,‘ hut these were abandoned because of the lack of safe,
effective, long-lasting agents, and effective delivery systems. Recently, contraception has
regained attention as a means of controlling wildliife populations.™ Advances in gen&’g&‘
technology since the 1960s have led to the development of immunocontraceptives.™
Nevertheless, field delivery of oral immunccontraceptives presents many of the same challenges
that confronted researchers of oral rabies "35‘8%1; tion in the 1960s. Much work remains fo
develop safe and effective delivery systems.””>*** in addition, many stakeholders will have a
voice in defining the conditions under which immunocontraceptives could be acceptably applied.

Recommendations—A better understanding of the complex interaction of host factors (eg,
density dependent changes in reproduction, survival, and dispersal, and level of immunity in the
surviving population) and viral characteristics involved in epizootic and enzootic transmission of
rabies in wildlife populations is necessary. Surveillance systems that-include detailed ecologic or
epidemiologic data are needed. Explicit descriptions of the impact of rabies on the population
dynamics of carnivores and the potential effect of interventions, such as oral vaccination, are
fundamentally lacking ‘and aritically needed. Educational materials for the public on rabies in

- wildlife and potential control measures also are inadequate or lacking. Practical and effective
vaccines that generate immunity to rabies or inhibit reproduction in specific species are needed.
Basic dynamics, movement, and dispersal pattemns of rabies vectors should be more fully
investigated, particularly in relation to proposed disease control through oral vaccination or other

terhniques. Professional-societies withr diverse-interasts(ecology, mammalegy;—wildlife-biology;
virology, and epidemiology) should coltaborate and inform their members of activities in related
fields through soliciied papers and symposia, More complete species identification on animals,
such as bats, submitted for {esting should be completed by trained diagnostic laboratory
ersonnel or through collaboration with mammalogists to correct potential laboratory personnel
limitations with regard. to taxcnomic classification of animals submitted for diagnosis of rabies.

In addition to rabies surveillance of wildiife through conventional passive public health
-submissions; -strategic application. of active survelllance, such.as.at-epizoatic-fronts and.in.areas
implementing. oral vaccination, will be critical. More effective use of avaitable sources of data
should be considered, including augmenting surveilllance dafa coliection at the state level.
Information on specific geographic location and disease status of all animals submitted for testing
should be reported and retained. Existing surveillance systems should be integrated within
geographic information system databases, especially databases that would enable classification
of habitat features. This would facilitate the understanding of the poputation dynamics and habitat
relationships of reservoir species and potential spread of disease. Educational materials on
rabies. in wildiife and potential control measures .need to be compiled and made available for
widespread public distribution as requested by the public. The potential benefits of oral
vaccination and other infegrated control strategies should be thoroughly described for various
major application strategies, such as suppression of local intensity of rabies, confainment of an
epizootic front, and proposed elimination of a terrestrial rables variant. Research leading toward
the development of practical - contraceptives or related technology- for managing wildlife
- populations should be encouraged and supported. Symposia that bring veterinarians, wildlife
gaeanaggrs, adnd other stakeholders together for collaboration on management strategies should
‘be conducted. :

" Authority for Management of Rabies in Wildlife ’ ’
* Timely and appropriate response concerning human or domestic animat exposure to rabies
should be a local action. However, it is important for responses fo be standardized and based on
sound publig health policy that requires protocols be developed at the state level, using national
guidelines.™ At the local level, a variety of agencies and individuals may be involved in managing
‘exposure to rabies (eg, animal controt officers, health department personnel, emergency room
“staff, and veterinarians). This multiagency invoivement can be confusing for many citizens who
may not know the responsible party to call in the event of an exposure. Such confusion ¢an aiso
lead to lack of coverage when clear lines of responsibility are not stated. Recommendations have
heen prepared by the National Association of State Public Health Veterinarians and the Advisory
Committee on Immunization Practices, but these guidelines do not address specific logistic
issues at the local level. : )

Recommendations-~State and local task forces consisting of representatives of all involved
agencies should be formed to make recommendations for improving communication and
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coordination at both levels. The health department should be the single authority at the local (city,
county, or town) and state levels designated to establish protocols for the management of human
exposure to wildiife and to ensure that protocols are followed. State health departments,

. cooperating with other state agencies (eg, agriculture, wildlife) and using information from
recognized national authorities, should provide localities with guidelines and protocals, including
those for the scientific rationale far managing wild and domestic animals that potentially expose
humans or domestic animals. The public should be nofified by various means as to appropriate
contacts jn the event of an exposure. The system of reporting exposures should be simple and
should include 24-hour coverage for nights, weekends, and holidays. If local police or animal
control dispatchers receive the information, it shouid be fransmitted to the approFﬁate individual
or agency (eg, health department, animal control, game warden) for response. In all instances,
procedures should ensure that the health department is notified of any suspected exposure to
rabies. Records should be kept of all potential exposures and eventual outcomes.

Management of Wildlife to Minimize Transfer of Disease

Throughout history, wild animals have been captured, moved, and released by human
beings. In a report by Nielsen,” conservation, ecology, commerce, recreation, and humanitarian
concerns were cited as the primary reasons for translocation of wildlife. Many benefits may be
derived through translocation of wild animals, such as restoration of rare or endangered species
and expansion of genetic variability 6f specific isolated populations. However, translocation of
animals also has the potential for significant negative impact, particularly with regard to
Inadvertent transfer of pathogens. For .example, there is evidence that the 1977 mid-Atlantic focus
of the rabies epizootic in raccoons was the result of long-distance translocation of infected
raccoons from the southeastem United States.”™ - More recently, the coyotg-dog varian{ of the

rabies vitus, previousty known only from tie United—Sta esed-in

Ameri;:an Foxhounds in Alabamasand Florida.’ The cases were linked to commercial fox-chasing
pens’®' that had stocked coyotes® and were contained. intensive use of commercial enclosures
created 2 rgged to restock animals and led to interstate commercial traffic in wild-caught foxes and
coyotes.” ™™ In response, state regulafions regarding fox-chasing enclosures and sale of live
foxes and coyotes are rapidly evolving,” but compliance remains a problem.™ In another recent
incident, rabies was diagnosed in gray foxes ‘transporfed from Texas fo ylontana. ‘Genetic
analysis revealed that the isolate was a gray fox variant found in west Texas.” Similar episcdes
 have involved the translocation of bats from the United States to Europe. o
‘Short-distance relocation of nuisance wildlife may also affect the local incidence of rabies.
The 'most important reservoirs, such as raccoons, skunks, foxes, and various species of bats, are
capable of living in close association with people, particularly where “suburbarization™ results in
adequate shelter and food. Nuisance wildiife are killed or captured and removed by property
- owners, private pest control operators, licensed commercial trappers, and municipal, state, or
federal ahimal control or wildlife management personnel. Often, landowners express a strong
desire that the animals be removed unharmed and transported elsewhere for release. Although
relocation is often local, this fransportation of animals may provide a mechanism for rabies to
spread more rapidly into contiguous, susceplible populations or to surmount geographic or
artificial immunologic barriers, such as those caused by oral vaccination of rabies in wildlife.

Recommendations—Stronger and more uniform federal and state wildlife regulations are
necessary fo prevent indiscriminate international, interstate; and intrastate movement and release
of wild camivores by private cifizens. Effective enforcement of state wildlife regulations Is
necessary to deal with intrastate relocation of wild carnivores. Guidelines are critically needed for
determining when nuisance wildlife should be euthanatized instead of being released. -
Regulations pertaining to the live release of nuisance animals that are vectors for rabies need to
be more restrictive. Under the jurisdiction of the state’s wildiife, agriculture, or public health
agency, each state should have or develop regulations regarding the rehabilitation, capture,
holding, sale, and release of wildlife, particularly the importation of wild-caught camivores. ’

States with endemic rabies in a given species should develop regulations prohibiting—

- expept under special permit—the assembly of live, wild animals of that species for any purpose

including infra- or interstate sales. Violations of state regulatians on import of wild animals should

be prosecuted through a joint effort between the state and the US Fish, and Wildiife Service,
thereby activating the penalties associated with violations of the Lacey Act.

Public education programs should be developed to explain public health risks and the need
for regulations on relocation of wildlife. Information should address the zoonotic disease risks
issues associated with transiocation of wildlife. Stronger federal regulation of intemational animal
importation, including the prohibition, quarantine, or restricted movement of exotic species
capable of introducing or perpetuating nonindigenous Lyssaviruses, is required. '

Implementation of Vaccination Programs for Wildlife
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Use of ORV in the United States is restricted by the USDA to slate or federally approved
conirol programs targeting raccoons, with additional applications underway in Texas targeting
coyotes and gray foxes. Parenteral vaccines have not been licensed for use in wildlife. Use of
ORV should be reserved for large-scale attempts to eliminate or reduce the impact of an outhreak
of rabies in wildlife or to limit entry of rabies from wildlife into an area; ORV should not be used for
the vaccination of individual animals. Currently, there is no officially delegated lead agency to
monitor or evaluate the use of ORV once they are fully licensed. )

_ Recommendations A national strategy should be formulated for the use of ORV in wildlife,
and a federal agency should be designated to lead wildlife vaccination efforts. A single a?ency
within each state should be designated to coordinate rabies vaccination programs in consultation
with the other involved agencies. Oral vaccination programs should be optimized through
investigations of various bait densilies and distribution methods. The CDC should provide
technical laboratory and logistic assistance in the conduct, coordination, and surveillance
evaluation of state programs, including communication and coordination. with other participating
state and federal agencies, The USDA should assist in implementation of control programs.
Universities and other groups could piay various roles, including research, evaluation, and
‘technical support; however, these roles should be secondary to the activities of state and federal
agencies. State authorities from public health agencies and either the designated public health
veterinarian or the state veterinarian from agricufture departments should have ultimate
responsibility for the conduct, supervision, coordination, and termination of wildlife vaccination
programs in their respestive states. These activities should be coordinated between state
departments of agriculture. and wildlife. This effort can be expedited by the formation of an
interdepartmental task force or committee representing at least those 3 agencies responsible for
public health, agriculture, and wildlife. Other potential members for such a task force include
private and academic veterinary and human medical practitioners and biomedical researchers. -

" Bince the meeting of the 1995 working group, measurable, but somewhat limited, progress
has been made toward control of rabies in wildlife. More areas are using ORYV since the vaccine
has become licensed. Further westward advancement of rabies in raccoons appears to have
been stalled by a considerable ORV effort in the first affected Ohio countigs, adjacent to
Pennsylvania. However, the recent advancement of rabies northward from New York o eastern
Ontario, despite prevention measures in the area (ORV in New York and TVR in Ontario),
exemplifies the weakness of current control methods and the lack of guidelines foward efficacious
application. Aprpiication of ORY in Texas has restrlcted the progression of rabies in coyotes and
gray foxes. Clearly, ORV and other management methods are curently novel tools in the
prevention and control of rabies in the United States. For these contiol methods to become
practical, numerous aspects of the various techniques will require additional development and
evaluation. Economic analysis and field assessment is in progress.
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Rabies surveillance in the United States
during 2008
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Summary—During 2008, 49 states and Puerto Rico reported 6,841 cases of rabies in animals and 2 ceses in humans
to the CDC, representing a 3.1% decrease from the 7060 ceses in animals and 1 case in a human reported in 2007
Approximately 93% of the cases were in wildlife, and 7%.were in domestic animals. Relative contributions by the
maior snimal graups were as fallows: 2,388 {34 .9%) raccoons, 1,806 (26.4%] bats, 1,589 (23.2%) skunks, 454 (6.6%)
foxes, 294 (4.3%) cats, 75 (1.1%) dogs, and 59 (0.9%) cattle. Compared with numbers of cases reported in 2007,
numbers of cases reported in 2008 increased among cats, cattle, and skunks and decreased among dogs, raccoons,
bats, and foxes. Numbers of rabid raccoons reported during 2008 decreased in 11 of the 20 eastern states where
raccoon rabies was enzootic; overali number of rabid raccoons reported decreased by 8.6% during 2008, compared
with 2007

On a national level, the number of rabies cases invalving skunks increased by 77% dusing 2008, compared with
the number reported in 2007; this was the first increase in the number of reported rabid skunks since 2006. The
total number of cases of rabies reported nationally in foxes decreased 1.7% in 2008, compared with 2607 The 1,806
cases of rabies reported in bats represented a 6.7% decrease, compared with the number reported in 2007 One
casa of rabies in a dog imnported from iraq was reported at & quarantine station in New Jersey during 2008. Follow-up
of potentially exposed animals in the same shipment did not reveal any secondary transmission. The United States
rermainad free from dog-to-dog transmission of ¢anine rabigs virus varlants. Total number of rabid dogs reported de-
creased 19.4% in 2008, compared with 2007

Two husman rabiss cases were reported from California and Missouri during 2008. The California case involved
a recent immigrant from Mexico and was atiributed t0 a newly identified rabies virus variant most likely associated
with Mexican free-tailed bats. The case in Missouri was attributed (o a rabies virus variant associated with eastern

pipistrelle and silverhaired bats.

_’I‘he present report provides an .update on rabies ep-
idemiology and events in the United States during

2008.Summaries of 2008 surveillance data for Canada |

and Mexico are also provided because of their com-
men borders with the United States and the frequent
travel between the United States and these countries,
A brief preliminary update on cases of rabies and other
related activities reported to the CDC during 2009 is
also included. :

As is the case in many developed countries, wild
animals accounted for the majority (93%) of all rabies
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cases in the United States reported to the CDC dur-
ing 2008. The most frequently reported rabid wild-
life were raccoons, bats, skunks, and [oxes; however,
their relative proportions have continued to fluctuate
over the years owing to epizootics of rabies among
animals infected with various distinct rabies virus
variants.’

Rabies virus infections involving terresirial ani-
mals in the United States occur in geographically de-
finable regions where virus transmission is primar-
ily between members of the same species. Spillover
infection from these species to other animals occurs
but rarely initiates sustained transmission in other
species. Once established, enzootic virus transmis-
sion within a species can persist regionally for de-
cades or longer. R

The spatial boundaries of enzootic rabies in res-
ervoir species are temporally dynamic (Figure 1), and
affected areas may expand and contract as a result of vi-
rus transmission ahd animal population interactions.??
Population increases and emigration result in expan-
sion of enzootic aregs, whereas natural barriers, such
as mountain ranges and bodies of water, may sustain
lower population densities or restrict animal move-
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ments, slowing the spread of rabies. Un-
usual animal dispersal patterns and hu-
man-mediated translocation of infected
animals have resulted in more rapid or
unexpected introduction of rabies into §
new areas.'™®
The canine rabies virus variant,
which is responsible for dog-to-dog ra-
bies transmission, was reintroduced in
coyotes in the United States in the late
1980s, but, following > 10 years of oral
vaccination, has again been eliminat-
ed.”® An ongoing analysis of the phy-
logenetics of circulating terrestrial rabies
virus variants has suggested that canine |
rabies virus variants were the probable
origins of several circulating wildlife ra-
bies virns variants of foxes {Texas and |
"Arizona) and skunks (California and |
north central United States). This is like- |
ly representative of a long process that |
began with the introduction of canine ra- |

bies during colonization of the Americas -Fsgure 1--D!smbut|on of major cabies virus variants among wild terrestrial ammal
followed by spillover and adaptation of reserveirs in the United States and Puerto Rico, 2008.

Old World canine rabies virus variants to
New World wildlife species, which have maintained an
independent sylvatic circulation of canine origin rabies
virus variants.M :

. Following translocation of rabid raccoons {Pro-

cyon lotor) from an enzootic area in the southeastern

“United States to the mid-Atlantic region, raccoon ra-
bies spread rapidly and has become enzootic in all of
the eastern coastal states as well a5 in Alabama, Ohio,
Pennsylvania, Tennessee, Vermont, and West Virginia.
Three different rabies virus variants are responsible for

. disease in skunks (primarily Mephitis mephitis) in Cal-
ifornia and the north central and south central United
States. In Alaska, a long-standing reservoir for rabies
virus exists in arctic and red foxes (Alopex lagopus
and Vulpes vulpes, respectively). Two different rabies
virus variants are present in -geographically limited
populations of gray foxes (Uroeyon cinereoargenteus)

‘in Arizona and Texas. On the island of Puerto Rico,
another wildlife rabies reservoir exists in mongooses
(Herpestes javanicus).'*1

Distribution of an oral vaccinia—rabies glycopro-
tein recombinant vaccine largeting raccoons in the
eastern United States™* and gray foxes and coyotes
{Canis latrans) in Texas'® has shown promise as an im-
portant adjunct to traditional rabies control methods
(i¢, parenteral vaccination of domestic animals). Bio-
logics used in oral vaccination programs contain live
replicating virus, and the unintentional exposure of
nontarget species, including humans, must be mini-
mized and monitored. "™

There are multiple, independent reservoirs of ra-
bies virus in several species of insectivorous bats, with
distribution patterns overlaying the distribution of ra-
bies virus variants maintained in terrestrial mammals.
Rables virus transmission among bais appears to be
primarily intraspecific, and distinct virus variauts can

- be identified and associated with different bat species.

Int contrast to maintenance cycles in terrestrial animals,

- ‘however, the greater mobility of bats precludes defini-

tive range-mapping of different variants, other than the
geographic ranges of the implicated host bat species.
Because bat species known to be reservoirs for rabies
virus are found in all areas of the continental United
States, every state except Hawai is considered enzootic
for rabies.

Various public health activities, including vaccination
of companion animals, vaccination programs targeting
wildiife, and ongoing education programs, have contrib-
uted to the reduction in transmission of rabies virus from
terrestrial animals to humans.® As a result, most cases of
rabies in humans have resulted from infection with rabies
virus variants associated with bats.212 Rabies control in
bats by conventional methods is difficult, and prevent-
ing infection with bat-associated rabies virus variants in
humans is further complicated by the frequent absence of
documented exposure histories involving a bat bite.

Reporting and Analysis

The number of reported cases of rabies represents
only a fraction of the total cases that occur each year.
Many rabid animals are never observed and therefore
go undetected and untested.”® The predominantly pas-
sive nature of public health and veterinary rabies sur-
veillance programs and the lack of accurate estimates of
animal populations mean that incidence and prevalence
of rabies cannot be accurately determined for most spe-
cies. Existing public health reporting systems were not
designed for transmission of data involving diseases in

- animal populations and often lack designated fields for

reporting vital information such as animal species.?**
Furthermore, laboratory-based reporting of rabies cases
to the CDC is complicated by the presence of muldple
laboratories that perform rabies diagnostic testing in
some states (eg, public health, agriculrural, and veteri-
nary pathology laboratories).

During 2008, 8 states (Georgia, Massachusetts, Mary-
land, Michigan, North Dakota, Virginia, Vermont, and West

JAVMA, Vol 235, No. 6, September 15, 2009

" Vet MedToday: Public Veterinary Medicine 677



Virginia) transmitted testing data electronically through the
use of the updated Public Health Laboratory Isolate Surveil-
lance system, which leverages the Public Health Informat
ics Network—Messaging System fo securely transmit text
files in a defined messaging format to 2 CDC database. With
the creation of this electronic, laboratory-based reporting
system, the CDC database for rabies surveillance data has
been testructured 5o allow collection of data for individual
animals, so that additdonal data elernents can be submitted
on each animal, 25 opposed to the historical reporting of
aggregate counts by species and county. The updated Pub-
lic Health Laboratory Isolate Surveillance system provides
a stopgap solution for electronic reporting of animal rabies
testing data while standards-based messaging guides for
animal rabies reporting are being developed at the federal
_ and state levels, The systems relative ease of use and in-
dependence from specific laboratory information systems
{rnost database systems can export data to text files) make
its implementation in non—public health laboratories fea-
* sible. Additional information provided voluntarily by some
state health departments during 2008 included sex, age,
and vaccination status of rabid animals; human and animal
exposures to rabid animals; coordinate or street address of
collection; and variant typing information.
To facilitate consistent reporting from states that do
niot use the Public Health Laboratory Isolate Surveillance
systemn, all states and territories are requested to submit f-

nalized data directly to the Poxvirus and Rabies Branch of.
the CDC. In animals suspected of having rabies, a diagno- -

sis was made by detecting rabies viral antigen in brain ma-
terial submitted to state laboratories by means of a direct
immunoflucrescent antibody test, as deseribed®® Virus
isolation in neuroblastoma cell cultures or in mice, nucle-
ic acid detection via a reverse transcriptase PCR assay, and
sequencing and genetic analysis were used to confirm the
dizgnosis in some cases. This year, CDC also requested di-
rect reporting of testing activity by USDA Wildlife Services
field biologists who were using a direct rapid immune-
histochemistry test®” for enhanced rabies surveillance, and
information. was provided {or 7,088 samples, represent-
ing 5.8% of all samples reportedly tested during 2008, All
samples for which:the direct rapid inumunohistochemistry
test provided positive or indeterminate results

the level of genus and often 1o the level of species. However,
for cases invalving bats, affected animals are frequently iden-
tified only 10 the level of taxonomic order (e, Chiroptera)
because not all public health laboratories have the capacity to
speciate bats, even though they are encouraged to do so.

All year-end totals included in the present report were
confirmed through e-mail or telephone conversations with
state or territorial health deparument officials. Data from
Canada were obtained from the Terrestrial Animal Health
Division, Canadian Food Inspection Agency, and data Trom
Mexico were obtained from the Pan American Health Orga-
nization Epidemiological Information System *

State health authorities have different requirernents
for submission of specimens for rabies testing; there-
fore, intensity of surveillance varies. To better estimate
regional trends, determine the rigor of surveillance ef-
forts, and identify possible biases, states are encouraged -
to submit denominator data (le, data for animals tested,
bt for which results of direct fluorescent antibody testing
were negatve) by species, county, and temporal occur-
rence. Calculations of percentages of positive test results
are based on the total number of 2nimals tested for rabies.
Because most animals submitted for testing are selected

‘because of abnormal behavior or obvious signs of iliness,

percentages of tested animals with pasitive results in the
present reg:r; are mot representative of the incidence of
rabies in the general population. Further, because of dif-

_ferences in'protocols and submission rates among species

and states, cotuparison ol percentages of animals with

- positive results between speties o states is inappropriate.

For comparison of historical rates, data from states lacking
total submission data were excluded from caleulations.
Geographic areas for various rabies virus reser-
voirs in the United States were produced by aggregat-
ing data from 2004 through 2008. County boundaries
where cases were reported in the reservoir species aver
this period were dissolved with a geographic informa-
tion system® to produce a single polygon representing
the distribution of a specific rabies virus variant, Res-
ervoir maps are an estimate of the relative distribution
of each major terrestrial rabies virus variant main-
tained by a particular reservoir species. Gwing to the

and 10% of samples for which the est pro-
vided negative results were submitted to the

Rabieg It Witd Antmals, 19532008

CDC for confirmation by means of the direct Bidoo
fluorescent antibody test.

Between Janwary 1 and December 31, 6,50
2008, all 50 states, New York City, the District of
Coluinbia, and Puerto Rico reported numbers of 4,000

cases of animal rabies to the CDC. All siates also |
provided data on total rabies diagnostic testing § 3,000
activity during 2008. However, county of origin 8 ‘
was not reported for animals from the state of
Oklahoma for. which test results were niegative.
A rotal of 121,728 animals were reportedly test- |-
ed in the United States during 2008, accounting
for & 0.7% increase in the number of animals
tested, compared with 2007.

For rabies cases involving most terrestrial
mamals, state public health laboratories gen-

e A

1953 1863 1989 1073 1978 1883 1885 14Y3 1903 2003 2008

Year

erally report the common name of affected ani+  Figure 2—Cases of rabies in witd animals in the United States, by vear and spe-
mals, with affected animals oyplically idencified to cies, 1958 to 2008.
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paucity of samples tested at some localities and a lack  level, and ‘maps represent cases at this jurisdictional
of antigenic 1yping or genetic sequencing where res-  level. Because of the positive skew of the data, a geo-
ervoirs meet, defining precise viral fronts is difficult.  metric classification scheme was used for choropleth
Geographic location was provided only to the county  maps used to display number of animals tested; pro-

Table 1—Cases of rabies in the United States, by state and category, during 2008,
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portional symbols were used to display reported cases
by county. All maps were constructed with the Albers
equal-area conic projection to minimize areal distor-
tion over the United States.

Rabies in Wild Animals

Wild animals accounted for 6,369 (93.1%) of the
6,841 reported cases of rabies in 2008 (Figure 2). This
number represented a 3.4% decrease from the 6,590
cases repotted in 2007 (Table 1). Raccoons continued
o be the most frequently reported rabid wildlife species
(34.9% of all animal cases during 2008), followed by
bats (26.4%), skunks (23.2%), foxes (6.6%), and other
wild animals, including rodents and lagomorphs (1.9%).
Numbers of reported cases in raccoons, bats, and foxes
decreased 6.3%, 6.7%, and 1.7%, respec-

of rabid animals (76.1% [3,834/5,035] of total cases in
terrestrial animals).

Rabid raccoons reportéd by Texas (n = 16), North
Dakota (1)}, and Colorado (1) were presumably the
result of spillover infection from local terrestrial res-
ervoirs. Fourteen of the cases in Texas were attrib-
uted to the south central skunk rabies virus variant
(2 cases were untyped). The case in Colorado was at-
tributed to the south central skunk rabies virus vari-
ant. The virus variant in the case in North Dakota
was untyped. :

Bats—The 1,806 cases of rabies reported in bats dur-
ing 2008 represented a decrease of 6.7%, compared with
the number reported in 2007. Total percentage of tested
bats with positive results also decreased from 6.4% in

tively, compared with 2007 totals. Reported
cases in skunks increased 7.7%, compared
with 2007. Seasonal trends for wildlife
species were similar to previous years,
with peaks in reported cases of raccoons,
. skunks, and foxes in March and May, with
"a second higher peak among raccoons and
skunks in August and September. Reports
of rabid bats had a single peak in August.

Raccoons—The 2,389 cases of rabies
in raccoons reported in 2008 represent-
ed a continued declining trend since the
last increase reported in 2006 (Table 1).
Overall, the percentage of raccoons with
positive test results has also decreased,
from 17.7% in 2007 to 14.5% in 2008. De-
creases of 2 50% in the numbers of rabid
raccoons during 2008 were reported by
3 of the 20 eastern staies where raccoon
rabies is enzootic (ie, Vermont, 60.2%
decrease from 2007 [103 cases] to 2008

{41 cases]; Rhode Island, 57.1% decrease
from 2007 [21 cases] to 2008 [9 cases];

and Ohio, 54.5% decrease from 2007 [11
cases] to 2008 [5 cases]) and by New
- York City (77.5% decrease from 2007 [40
cases] to 2008 {9 cases]; Figure 3). Dela-
ware (75.0% increase from 2007 [4 cases]
to 2008 [7 cases]) was the only state to
report a 2 50% increase in the number of
rabid raccoons, States in the northeastern
and mid-Atlantic focus of the raccoon ra-
bies epizootic accounted for 67.4% (1,611
cases; 13.7% decrease) of the 2,389 total
rabies cases in raccoons during 2008, The
southeastern states of Alabama, Florida,
Georgia, North Carolina, South Carolina,
and Tennessee reported 31.8% (760 cases;
1.6% decrease) ol the total cases in rac-
coons. Excluding Tennessee and Ohio,
where skunk rabies is also present, states
where raccoon rabies was the only terres-
_trial rabies virus variant reported 97.9%

(2,338/2,389) of all documented cases | =TT

of rabies in raccoons and accounted for

SN IS > Bats Tested
S Owﬂ o1 EWe-75

BEE2-5 W76 - 1312

62.7% (4,292/6,841) of the national total Figure 4—Reported cases of rabies in bats, by county, 2008.
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2007 to 6.0% in 2008. Rabies in bats was widely distrib-
uted throughaut the United States, with cases reported
from 47 of the 48 contignous states {Figure 4). Alaska,
Hawaii, New Mexico, and Puerto Rico did not report
any cases of bat rabies during 2008. Four siates reported
> 100 cases of rabies in bats, and these 4 states account-
ed for nearly hall of the reported cases of rabies in bats
during 2008 (Texas, 548 cases [30.3%]; Celilornia, 137
cases | 7.6%]; New York, 112 cases [6.2%]; and Itlinois,
. 103 cases [5.7%)). Nine states {Idaho, Ulinois, Indiana,

Mississippi, Nevada, Oregon, Utah, Washington, and
Wisconsin) reported rabies in bats but not in terrestrial
manmmals. Of the bats infected with rabies virus, 26.3%
(475/1,806) were identified beyond the taxonomic level
of order (18 to the level of gemus and 457 to the level of
species). Among bats identified beyond the taxonomic
level of order, 63.8% (303) were the big

from 2007 [23 cases] to 2008 [39 cases]; North Dakota,
64% increase from 2007 [11 cases] to 2008 [18 cases];
Minnesota, 56% increase from 2007 {18 cases] to 2008 [28
cases]; and Missourd, 50% increase from 2007 [4 cases] to
2008 [6 cases]). Tlinois, Indiana, and Wisconsin reporied
no rabies in skunks during 2008. Indiana reported a single
case of rabies in a slunk in 2007, 1llinois has not reported
case of mabiés in a skunk since 2005, and Wisconstn has not

. reported a case of rabies in 1 skunk since 2006. Montana re-

ported a 67% decrease in the number of rabid skurks from
2007 (6 cases) 102008 (2 cases): )

" Statesin which the raccoon rabies virus variant is enzo-
otic (excluding Tennessee, where skunks are the predomi-
nant reservoir) reported 47.1% (749/1,580) of the cases of
rabies in skunks, mast of which were presumably the ve-
sult of spillover infection from raccoons. This was a stight

brown bat (Eplesicus fuscus), 10.1% (48)
were the Brazilian {Mexican) free-tailed bat
(Tadarida brasiliensis), 4.4% (21) were the
hoary bat (Lasturus cineveus), 4.2% (20) were

- the ted bat (Lasiurus borealis), 4.0% (19} were
the western pipistrelle (Pipistrellus hesperus),

-3.4% (16} were the little brown bat (Myotis :
Tucifugus), 1.9% (%) were the siiver-haired bat

- {Lasionycteris noctivagans), 1.3% (6) were

- the pallid bat (Antrozous patlidus), 0.6% (3)

. were the long-legged myotis (Myotis volans),
0.4% (2) were.the' Calilomia myotis' (Myo- -

_tis californicus), 0.4% (2} were the northern .
long-eared myotis (Myolis septentrionalis), | ;
0.4% (2) were the Yoma myotis (Mywiis yu-
manesis), 04% (2) were the western yellow
bat (Lasiurus xanthinus), 0.4% (2) were the
big free-taled bat (Nydinomops macrotis),
0.2% {1) was the evening bat {Nycticeius hu-

Rable Skurks

meralis), and 0.2% (1) was the Seminole hat

(Lasturus seminolus). Unspeciated bats of the

3 Skuifiks Tasted
os B 420
10 SEED -3 W30 - 348

genus Myotis (18/475) accounted for the re-
maining rabid bats and conuibuted 3.8% to
the total number of bats identified beyond

Figure 5—Reported cases of rabies in skunks, by county, 2008.

the taxonomic level of order.

Skunks—The 1,580 reported cases of
- rabies in skunks (mainky M mephitis) in 2008
- vepresented a 7.7% increase from the number
reported in 2007 (Figure 5; Fable 1). How-
ever, the total percentage of fested skunks
with positive results was the same during
2008 (26.6%) as during 2007, Fleven of the .
24 states where a skunk rabies virus variant
was enzootic reported a = 50% increase in
the number of rabid skunks during 2008 (e,
Kentucky, 475% increase from 2007 {4 cases]
to 2008 [23 cases]; Colorado, 375% increase
from 2007 [4 cases] to 2008 [19 cases]; Ari-
zona, 338% increase from 2007 [13 cases] to
2008 57 cases}; Wyoming, 300% increase
from 2007 [4 cases] to 2008 [16 cases]; New
Mexico, 200% increase from 2007 {2 cases]

>k
I

to 2008 [6 cases); Louisiana, 200% increase . X

from 2007 1 case] w 2008 {3 cases]; Ne-
braska, 92% increase from 2007 [13 cases]
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to 2008 [25 cases]; Arkansas, 70% increase

Figure 6—Reported cases of rabies in foxes, by county. 2008.
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decrease {rom the proportion of rabid skunks presumably
infected with the raccoon rabies virus variant in previous
years, Among the 19 states where the raccoon rabies virus
variant is the predominant terrestrial veservoir of rabies, 4
states (South Carolina, 143% increase from 2007 (14 cases)
to 2008 {34 cases]; Georgia, 77% increase from 2007 [35
cases] to 2008 [62 cases]; New Jersey, 57% increase from
2007 {28 cases] to 2008 [44 cases]; and West Virginia, 50%
increase from 2007 [12 cases] to 2008 [18 cases]) and New

“ York City (133% increase {from 2007 {3 cases} to 2008 [7
cases]) reported = 50% increases in the number of rabid
skuriks. Rhode Island reported more rabid skunks than rac-
coons for the first time since 2005.

Foxes—Foxes (malnly A lagopus, U cinereomrgenteus, or

V vulpes) accounted for 6.6% of all cases of rabies in animals

reporied in 2008 (Table 1). The 454 cases of rabies in foxes
represented a 1.7% increase from 2007, The percentage of
tested foxes with positive results decreased from 28.4% in
2007 to 24.9% in 2008. Most cases of rables in

virus variant for the geographic region where the animal was
found (4 infected with the Texas gray fox rabies virus variant,
7 infected with the raccoen rabies virus variant, 2 infected with
the south central skunk rabies virus variant, and 4 infected
with the Arizona gray fox virus variant).

Rabies in Domestic Animals

Domestic species accounted for 6.9% of all rabid
animals reported in the United States in 2008 (Table 1).
The number of rabid domestic animals reported in 2008
(471) represented a 0.5% increase from the total report-
ed in 2007 (Figure 7). Cases of rabies reported in dogs,
horses, and sheep and goats decreased by 19.4%, 26.8%,
and 7.7%, respectively, while cases of rabies reported in-
cats and cattle increased 12.2% and 3.5%, respectively.
Pennsylvania reported the largest nurmber of rabid do-
mestic animals (60 cases), followed by Virginia (48},
Texas (45), New York (31}, Marylard (27}, and North

foxes (368 [81.0%]) were reported by states

Réibies i Domestic Antmals, 1958-2008

affected predominantly by the raccoon rabies

virus variant (Figure 6), Ten states (Con-

necticut, 500% increase from 2007 [1 case} .
to 2008 [6 cases); West Virginia, 250% in- | 1}
crease from 2007 [2 cases) to 2008 {7 cases]; 12001 |
‘New Hampshire, 200% increase from 2007 E
[2 cases] to 2008 [6 cases]; Massachusets, 10091 -

167% increase from 2007 {3 cases] 1o 2008 3
[8 cases); Georgia, 100% increase from 2007 { &
{18 cases] o 2008 (36 cases]; Rhode ldand, | @
100% increase from 2007'[2 cases] to 2008
[4 cases]; New Mexico, 78% increase from
- 2007 {9 cases] o 2008 [16 casés]; and Cali-
fornia, 50% increase from 2007 [6 cases) w©

oo dmmer

2008 {9 cases]) and the Distict of Columbia
{200% increase from 2007 [1 case] to 2008
[3 cases]) reporfed a = 50% increase in the

Y1655 thes dems  tor

Year

number of rabid foxes, compared with 2007. Figure 7—Cases of rabies in domestic animals in the United States, by year, 185810 2008,

Nebraska and Tenmessee reported no cases of

tabies in foxes during 2007 but reported 1
and 7 cases, respectively, during 2008.

Other wild animals—Puertc Rico

rted 42 rabid mongooses (H javani-
cus) during 2008, a 31% increase from
the 32 cases reported in 2007 (Table 1).
Other wildlife in which rabies was re-
ported included 31 groundhogs (Marmota
monax), 22 bobeats (Lyrx rufus), 20 coyotes
{C latrans), 6 white-tzil deer {Qdocoileus vir-
ginianus), 4 opossums (Didelphis virginiana),
2 rabbits {species not identified), I beaver
{Custor canadensis), 1 coati (Nasua narica),
1 cougar (Puma concolor}, and 1 river otter
(Lontra canadensis). Al cases of rabies in 1o-
dentsand lagomorphs were reported by states
in which mabies is enzootic in raccoons.

For 17 of the 20 coyotes positive for rabies,
the variant was typed. Variant information was
not reported for cases in Connecticut (=1} |« -
and Georgia (2). All rabid coyotes for which

tats Tested
ol k537
e 4 B - 421

variant typing results were available were in-
fected with the predominant terrestrial rabies 2008.

Figure 8—Reporied cases of rabies in cats, by county end municipio (Puerto Ricol,
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Carolina (25). Seasonal distribution for reporting of ra-
bies in domestic animals was similar to that for previous
years, Reporied cases of rabies in cats had a slight peak
-during june and July Reported cases of rabies in catde
and dogs do not show any strong seasonal patterns.

- Cats—The number of cases of rabies reported in
cats was nearly 4 times the number reported for dogs
and 5 times the mumber reported for catle. Most
(82.3%) of the 204 cases of rabies in cals were reported
from states in which the raccoon rabies virus variant
was present (Figure 8). Remaining cases weye reported
principally by Central Plains states, where most cases
were presumably the result of spillover from rabid
skunks. Eleven states reported > 10 cases of rabies in
cats (Pennsylvania, 53 cases; Virginia, 34;

bies reported in horses and mules (including donkeys)
in 2008 represented a 26.8% decrease from the 41 cases
reported in 2007. Reported cases of rabies in sheep and
goats decreased 7.7% from 13 cases in 2007 to 12 cases
in 2008. A rabid [lama was reported from Georgia.

Rabies in Humans

Two cases of rabies in hwmans were reported in the
United States in 2008 (Table 2). In March 2008, a new-
ly arrived immigrant from Mexico presented to a hospi-
tal in Santa Barbara, Calif, with encephalitic symptoms
and died shortly thereafter. Ralries was suspected on the
basts of the individual’s clinical signs and reports of do-
mestic and wild animal exposures acquired in Oaxaca,

New York, 23; Marvland, 21; North Caro-
lina, 18; Texas, 15; Georgia, 15; Massa-
chusetts, 15; New Jersey, 15; Kansas, 11,
and Connecticut, 11). Twenty-one states
did not report any rabid cats.

Dogs—Texas (13 cases), Prerte Rico
{11}, Georgia (6), and Kentucky (6) re- |
ported the largest numbers of cases of

“rabies in dogs (Figure 9). No other state.
reported > 5 cases of rabies in dogs in
2008. No cases were reported involving
the dog/coyote rabies virus variant last
identified in Texas in 2004. Twenty-eight
states, the District of Columbia, and New
York City did not report any rabid dogs.

Excluding rabid dogs from Puerto

"Rico, which are presumably infected with -

the mongoose rabies virus variant, 64 cases
. of rabies in dogs were reported from the

Rabid Dogs Dops Tested
o3 - B4

United States. For 43 of these 64 (67%) cas-
es, the variant was reportedly typed through

the use of monoclonal antbodies or se-
quenced to determine the rabies virus vari-
ant. By comparison, the virus variant was’

2008.

Figure 9—Reported cases of rabies in dogs, by county and municipio (Puerto Ricol,

typed in 58% of cases involving rabid dogs
reported from the continental United States
during 2007. One dog imported from Irag
to New Jersey was found to be infected with
- a canine rabies virus variant. Rabies virus
variants isolated from all other rabid dogs
that were typed in 2008 were reported as
- the terrestrial rabies virus variant associated
with the geographic area where the dog was
collected (Figure 1). Typing resuits were not
reported from Arkensas (variant not typed
for 3 of 4 rabid dogs), Georgia (2 of 6), lowa
(1 of 1), Kenwcky (6 of 6), Massachusetts
(1 of 1), North Dakota (4 of 4), New Jersey
(1 of 2}, and Pennsylvania (3 of 3).

Qther domestic animals—The num-
ber of cases of rabies in cattle increased
3.5% from 57 in 2007 to 59 in 2008 (Fig-
ure 10; Table 1). Texas {9 cases), New
York {6), Oklahoma (6), and Virginia (6)
repotted the largest numbers of zabid cat-

Ralid Cattle  Gattle Tested
° 2 [ EW

tle. No other state reported > 5 cases of

rabies in cattle in 2008. The 30 cases of ra- Ricol, 2008.

Figure 10—Reported cases of rables in cattle, by county and municipio (Puerto
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Table 2--Cases of rabieé in hurmans in the United States and Puerte Rico, 2000 through

2008, by circumstances of exposure and rabies virus variant.

State of
Date of death  residence  Exposure history* Rabies virus variantt
20 Sep 00 CA Unknowni Bat, Th
90ct0D ~ NY Bite-Ghana Dog, Africa
10 0ct 00 GA Unknownt Bat, Th
250ct 00 MN Bite Bat, Ln/Ps
1Nov 00 wi Unknowni Bat, Ln/Ps
GFeb 0 CA Unknowni-Philippines Dag, Philippines
31 Mar02 CA Unknpwnt Bat, Th
3t Aug 02 ™ Unknown? fat, LefPs
26 Sep 02 A . Unknownd Bat, Ln/Ps
10 Mar 03 VA Unknownt Raccoon, eastern titad
States
5 Jun 03 PR Bite Dog/mongoose, Puerto Rico
148ep 03 CA Bite Bat, Ln/Ps
15Feb 04 L Bite Dog, Kaiti
3 May 0% AR Bite (organ donor} Bat, Th
7Jdun 94 0K Liver transplant recipient Bat, Th
SJun 04 ™ Kidney transpiant recipient  Bat, Tb
0Jnd - TX Arterial transplant recipient  Bat, Th
2{Jun 04 TX Kidney transplant recipient  Bat, Th
Survived 04 Wi Bite Bat, unknown
26 Oct 04 CA Unknownt Doy, El Salvador
21 8ep D5 MS Unknownt . Bat, unknown
12 May 06 TX " Unknownt Bat, Th
2Nov 06 IN Bite . Bat, Ln/Ps
14Dec 06 CA Bite . Dog, Philippines
2000t 07 MN _Bite . Bat, unknown
18 Mar 08 CA Bite-Mexico . Bat, Threlated
30 Nov 08 MD Bita Bat, Ln/Ps
*Data for exposure history are reported onfy when the biting animal was availzble and
tested positive for rabies, when ptausible information was reported directly by the patient
{if lucid or eredible), or when a reliable agcount of an ingident consistent with rabies ex-
pusure {eg, dog bite} was reported by an independent witness {usually a family member).
tVariants of the rabies virus associated with terrestrial animals in the United States and
Puetto Rico are identified with the names of the reservoir animal {ag, dog or raccoon),
followed by the name of the most definitive gecgraphic entity {usually the country) fram
which the variant has been identified. Variants of the rabies virus associated with bats
- are Identified with the names of the species of bats in which they have fieen found to be
circulating. Bescause information regarding the lacation of the exposure and the identity
ofthe expusing animal is almost always retrospective and much information is fraquertly
unavailable, the [ocation of the expasure and the identity of the animal responsible for the
infection are often limited to deduction. Hin some instances in which the expgsurs history
is unknown, there may have been known or inferred interactipn:that, aspecially for bats,
could have involved an unrecognized hite. ity
- \n{Ps = Lasipnycteris noctivagans or Pipistrelius subfiavus, the silver-haired bat or the
eastarn pipistrelle. Tb = Tadarida brasiffiensis, the Brazilian {(Mexican} free-tailed hat.

Mexico. At autopsy, samples were submitted for rabies
diagnosis, and results of a direct fluorescent antibody
test perfotmed by the California Department of Health
Services were positive. Further testing by the CDC
identified 2 novel rabies virus variant that phylogeneric
analysis indicated was most closely related to rabies vi-
rus variants associated with free-tailed bats 2

On November 24, 2008, the CDC was contacted
by the Missouxri Department of Health and Senior Ser-
vices regarding a potential case of human rabies. The

patient was a 53-year-old male who had first presented

to a hospital in southeastern Missouri on November 18
with chest and back pain. Clinical signs progressed to
left arm paresthesia, dysphagia, erratic behavior, and
hydrophobia. Rabies was suspected after the patient
and family members related that approximately 4 to 6
weeks before the onset of clinical signs, the patient had

been bitten on the ear by z bat. The patient had not
sought rabies prophylaxis because the bat did not ap-
pear sick. On November 25, samples were submitted
to the CDC and a diagnosis of rabies was confirmed.
The virus was characterized as a rabies virus variant as-
sociated with silver-haired (L noctivagans) and eastern
pipistrelle (Pipistrellus subflavus) bats. The patient died
November 30 after 12 days of hospitalization.

During- 2008, samples from 45 human patients in
the United States were submitted to the CDC for ra-
bies testing, representing a 24% decrease {rom the 39
samples tested during 2007. Primarily, prevention of
human rabies consists of health communications to in-
form the public about proper behavior to decrease the
likelihoad of exposure, animal vaccination, and appli-
cation of appropriate and timely postexposure prophy-
laxis in exposed humans.
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Rabies in Canada and Mexico

Canada reported 235 laboratory-confirmed cases of
rabies in domestic and wild animals in 2008. This wasa

decrease of 13.9% from the 273 cases reported in 2007 -

and was the seventh time in the past 8 years that there
had been a decrease in the number of reported rabies
cases. Bighty-seven percent (n = 204) of reported cases
involved wild animals, 6.8% (16) involved livestock,
and 6.4% (15) involved domestic companion animal
species. There was also a decrease of 369 in the total
number of diagnostic specimens tested in 2008, com-
pared with 2007. The total number of diagnostic spec-
Jmens tested has remained relatively stable over the
8-year period from 2001 through 2008 (mean, 7,962
samples tested’y). The number of rabid raccoons de-
creased by 54% (59 to 27), and rabid raccoons account-
ed for 11.5% of all rabid animals in 2008. Reported cas-
es in bats and catile decreased by 34% (93 to 61} and
20% (15 to 12), respectively. Increases occurred mainly
in skunks, dogs, and foxes. Skunk cases increased by
27% (78 to 99), accounting for 42.1% of all rabies cases.
Reported cases in dogs and foxes increased by 71% (7
to 12) and 15% (13 to 15), respectively. Some regional
distribution of rabid wild species (eg, bats in British
_ Columbia; skunks in Manitoba; foxes, skunks, and rac-
coons in Ontario; and raccoons in Quebec) was evident
in Canada. No human cases of rabies were reported in
- Canada in 2008, . .
Mexico reported 232 cases of animal rabies in do-
mestic and wild animals during 2008. This represented
a 19.4% decrease from the number of cases (288) re-
ported during 2007, Thirteen perceint (31/232) of rabies
cases involved dogs. Other domestic animals reported
included cattle (183 [78.9% of all animals reported])
and other livestock (16 [6.99%)]). Two cases of rabies

were reported in wildlife species. Three cases of rabies .

in humans were reported during 2008; all were’ attiib-
uted to exposure to a vampire bat.

Discussion
WA T SRR TR

Passive surveillance for rabies relies largely on in-
teractions between humans and animal reservoirs and
subsequent possible exposure of people to the rabies vi-
Tus, Importandy, reporting of cases at an aggregate po-
- litical boundary (ie, counties) complicates the ability to

detect and analyze detailed relationships between envi-
ronmental variables and the spread of zoonotic diseases
such as rabies. Enhanced surveillance catried out by
several state health departments and the USDA Wildlife
Services augments passive public health surveillance in
critical geographic areas, such as those areas ahead of
epizootic fronts.

Although raccoons continued to account for the
highest percentage (34.9%) of rabies cases reported
among animals in the United States in 2008, the magni-

_ tude of this ratio has decreased consistently since 2004.
Enzootic transmission of rabies among raccoons and
“from rabid raccoons to other species continued in 20
states, New York City, and the District of Columbia in
2008. The proportion of animal rabies cases geographi-
cally associated with the raccoon rabies virus variant
reflected the high public health burden of this variant,

. compared with other terrestrial variants in the United

States. Moreover, the human exposure risk to this vari-
ant is substantial, as reflected in cross-sectional studies
of human postexposure prophylaxis.®**

Rahid bats were reported from 47 of the 48 con-
tiguous states during 2008. The epizootiology and
phylogenetics of rabies in bats is distinct from the epi-
zootiology and phylogenetics of terrestrial rabies main-
tained by mammalian carnivores. Knowledge regarding
the circulation of rabies virus varianis in bat species
remains less developed than knowledge of variants
found in carnivores. Bat-associated rabies virus vari-
ants account for most human infections in the United

‘States in Tecent years. This trend has been highly pub-

licized and resulted in public health recommendations
for potentizl rabies exposures involving bats 2 Tn-
creased publicity and awareness of bats and rabies have
increased the rate of submission of bats for diagnostic
testing following potential exposure. Since 1996, when

_ the public health recommendations began to include

more conservative guidelines regarding rabies exposure
tnvolving bats, the number of bats submitted for rabies
testing has increased {rom approximately 10,000 to >
30,000 in 2008. Bats are submitted for testing at a rate
that is comparable to that for cats and dogs, exceeding
the submission rate of any other wildlife species.
Reports of rabid skunks increased in 2008. Given
the results of antigenic typing of the virus from a sub-
sample of rabid skunks from areas where raccoon rabies
is enzootic, most tabid skunks in these states are pre-
sumed to be infected with the raccoon rabies virus vari-
ant. To date, studies have been unable to demonstrate

_evidence of unique adaptation, circulation, or mainte-
_nance of the raccoon rabies virus variant in skunks.®

Approximately half of all reported skunks are infect-
ed with one of the skunk rabies virus variants. When

. skanks presumably infected with the raccoon rabies vi-

rus variant on the basis of geographic location were ex-
cluded, a.dramatic decrease in the number of reported
cases of rabies in skurks attriburable to & skunk variant

- was observed,

In the southwest, Arizona reported an increase in

‘the number of rabid skunks (n = 57). During 2001, a

new focus of rabies in skunks related to a big brown
bat rabies virus variznt in the Flagsiaff area of northern
Arizona was recognized as having sustained transmis-
sion among skunks.*3* In response to this new variant,
Arizona responded with trap, vaccinate, and release
programs targeted at skunks as well as a field trial with
a vaccinia-rabies glycoprotein recombinant vaccine to
orally vaccinate skunks. Following 2 years of no report-
ed cases involving this variant, a resurgence occurred
during 2008. Responses similar to prior years are ongo-
ing to try to control the spread ol this novel variant.
The red fox rabies virus variant has nat been detect-
ed in the northern United States in an excess of 3 years,
most likely becanse of control measures {(eg, oral vac-
cination programs) in place in Canada-and the northern

“United States. Rabies in gray foxes in Arizona and Texas

is typically the result of infection with gray fox variants
found in each of those states. Oral vaccination of gray
[oxes in west and central Texas has been responsible for
reducing the distribution of the Texas gray fox rabies vi-
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rus variant. However, this oral vaccination program was
challenged during 2008 as increased spillover into coy-
otes was observed, and cases were identified northwest-
ward along the Pecos River outside the existing baiting

zone. Additional baiting in these areas was initiated to

prowde extended coverage.

- Throughout the western hemisphere, small mam-
mals have never been implicated as potential reservoir
species. Rabies among rodents and lagomorphs reflects
spillover infection from regional terrestrial reservoir
species. Among rodents, rabies occurs primarily in
groundhogs (31 cases reported in 2008) in areas of the
country atfected by the raccoon rabies virus variant.3®
Rabies is occasionally reported in other large-bodied
members of this order, such as beavers (I case in 2008).
Large-bodied wild rodents and captive rabbits in out-
door cages or pens may become infected and survive
long enough to pose a risk to other species, such as
humans.’” Rabies is seldom reported in smaller rodents,
presumably because of the high likelihood of death or
severe trauma in small rodents attacked by rabid carni-
vores. There has been no documentation of rabies virus
transmission from a rodent or lagomerph to a human.

Despite the threat of rabies transmission from wild
terrestrial carnivores, the use of populaton-reduction
programs to conirol rabies among such animals is not
desirable. Use of an oral vaccination program in Swit-
zerland during the past 30 years resnlted in a declara-
-tien of rabies-free status for that country in 1998, and
.similar strategies led to rabies-free status being declared

“in France in 2000 and in Germany in 2008 The

elimination of a rabies virus variant associated with red
foxes in southern Ontario also supports the hypothesis

.that rabies virus variants associated with foxes can be

eliminaged through oral vaccination programs.*

In the United States, oral rabies vaccination pro-

grams may have restricted the expansion of raccoon
rabies. Programs involving distribution of the vaccinia—
rabies glycoprotein recombinant vaccine in baits to pre-
vent or slow the geographic expansion of rabies in wild
raccoons continue in 2 number of states and are being
expanded. During 2008, multiple state agencies, USDA
Wildlife Services, and the CDC continued to cooperate
in a massive undertaking to maintain and expand an
“immune barrier” beginning in Ohio, Pennsylvania, and
New York and intended to reach the Gulf of Mexico in
Alabama in an attempt to curtail the spread of raccoon
rabies. In Ohio, Pennsylvania, Maryland, West Virginia,
Virginia, North Carclina, and northeastern Tennessee
{otherwise known as the Appalachian Ridge oral rabies
vaccination zomne), approximately 5 million doses o
vaccinia-rabies glycoprotein recombinant vaccine-lad-
en baits were distributed. In addition, approximately 1
million doses of oral vaccine were distributed in Geor-
gia, Alabama, and Tennessee (the GAT oral rabies vacci-
naiion zone)." Approximately 3 million baits were dis-
wibuted in Texas in an attempt to contain and eliminate
the gray fox rabies virus variant and prevent the reintro-
duction of canine rabies virus variants associated with
coyotes and dogs from Mexico during 2008.5 Enhanced
surveillance conducted by USDA Wildlife Services and
routine surveillance by state public health agencies con-
tinue 1o determine the placernent of new oral rabies vac-

cination zones as well as the shape of baiting zones each
year. Translocation of infected animals, as has occurred
in the past, continues to pose a substantial threat to the
goals of national oral rabies vaccination programs.’#
Concerns regarding vaccine safety and efficacy, ecologic
impact, and physical bait variables, which were raised
during earlier trials, continue to be assessed .} 1#54¢ [e-
velopment of novel biologics is ongoing to overcome
the limited efficacy of the vaccinia-rabies glycopro-
tein recombinant vaccine in certain aniinal species {eg,
skunks and mongooses) *-3

Despite little change in the total number of overall re-
ported rabies cases in domestic animals, a 19.4% decrease
in the reported cases of rabies in dogs occurred fiom 2007
to 2008. Cases of rabies in cats and dogs are primarily ai-
tributable to spillover from local terrestrial veservoirs
and the United States has been free from dog-to-dog trans-
mission of rabies since 2004.°** However, continued sur-
veillance will be required for early detection and to prevent
this rabies virus variant or others from being reinroduced
into the United States. The potential for reintroduction has
been demonstrated in recent years. Following the impor-
tation of a rabid puppy from India in 2007, a rabid dog was
imported from Iraq into New Jersey during 2008 Since
2004, at least 4 cases of rabies in recendy imported dogs .
have been reported. The risk of importation of rabies and .
other exotic zoonotic diseases may be increasing as more
animals are brought into the United States each year.®

Since 1992, cats have remained the leading do-
mestic animal species with rabies reported each year®
Several studies™* have indicated that cats are a leading
domestic animal source of possible human exposure
to rabies requiring postexpasure prophylazis. Further
reduction in the number of rabies cases in companion
species, especially cats, may require stricter observance
and enforcement of vaccination and supervision. Vacci-
nation remains a cricial element in this effort. However,
not all states currently have laws requiring vaccination
of cats against rabies.

Rabies vaccination of pet marmals and livestock
that have regular contact with people is a fundamental
barrier to human expesure. A single incident involving
a case of rabies in'd companion animal species can re-
sult in large economic expenditures and public health
efforts to ensure that human disease does not occur. >
Although widespread vaccination of livestock is neither
economically {easible nor justifiable on public health
grounds, vaccination of valuable livestock or livestock
that may have regular contact with human beings (eg,
animals in petting zoos) in rabies epizootic areas should
be considered.®*!

Teventy-eight cases of human rabies have been re-
ported in the United States since 1998, including the
2 cases veported, in. 2008. Seven of these 28 {25%) in-
dividuals were infected outside the continental Unit-
ed States (6 abroad and 1 in Puerto Rice). Most hu-

. man rabies infections that occur in foreign countries

where dog rabies is enzootic involve regional canine
rabies virus variants, with the exception of the 2008
case from Mexico, which was associated with wildlife
spectes. Twenty-one of the 28 (75%) individuals were
infected with rabies virus varianis indigenous to the
United States. Analysis of monoclonal antibodies and
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genetic sequencing data indicated that 17 of these 21
(81%) persons were infected with bat rabies virus vari-
ants. Epidemiologic investigations in 3 additional cases

implicated a bat as the most likely source of exposure.

In 1 case, the virus was typed as a rabies virus variant
" associated with raccoons. In 13 of the 20 (65%) hu-
man rabies cases associated with bats since 1998, there
has been a report of a bite or direct contact with a bat
(eg, awaking to find a bat on the body or picking up a
grounded bat). Four (20%) cases were associated with
organ transplants ot an arterial grafl from a rabies-in-
fected donor.*® Three patients with bat-associated ra-
bies were reported to have no known exposute to a bat.
In these instances, the most likely route of infection
with rabies virus was a bite that was ignored or went
unnoticed during an interaction with a bat. Although
rabies infection of humans following exposure to bats
remains a rare occurrence, the prevention of such infec-
tions remains an important public health concern.
Rabies should be included in the differential diag-
nosis for any patient with unexplained, acute, rapidly
progressive encephalitis, especially in the presence of
autonomic instability, dysphagia, hydrophobia, paresis,
. or parasthesia® Given the report® of survival of a ra-
bies patient after experimental treatment in 2004, early
diagnosis of potemtial rabies cases has become increas-
ingly important, particularly if experimental trearment
is to be considered. However, the benefits of any par-
ticular experimental rabies treaument regimen have not
been determined. No single course of treatment for ra-
bies in humans has been documented to be efficacious
after clinical signs of rabies are present.
" MNew Advisory Committee on Immunization Prac-
tices recommendations on human rabies prevention
“were issued in May 2008, in addition to an update of
the national rabies compendium. 3% The committee’s
recommendations were updated to provide an evidence-
based approach to current recommendations for rabies
preexposure vaccination and postexposure prophylax-
is, providing a review of current knowledge on human
rabies vaccines, rabies immune globulin, prophylaxis
series, and adverse events. Overall recommendations
regarding postexposure prophylaxis did not change
from the 1999 recommendations.
Puring 2008, ongoing rabies vaccine supply issues
reinforced the need to emphasize basic human rabies
prevention and prophylaxis recommendations as well
as animal rabies conrol. Circumstances initiated in late
2007 led to limitations in the available supply of both of
the commercially licensed human vaccines in the United
States. A national working group of subject matter experts,
consisting of state and federal health officials, experts
from academis, and representatives from relevant profes-
sional organizations, was convened to provide guidance
and recommendations in response to the limited rabies
vaccine supply and in the event of a true shortage (de-
fined as the point at which vaccine would not be pro-
jected to be available for persens with rabies exposure).
Throughout most of 2008, rabies vaccine was restricted
o use for postexposure prophylaxis only, except for use
in critical first responders (eg, rables diagnosticians} by
approval of stale and federal public health officials. To
prevent a shortage, close consultation with local and state

" health departments was recommended before inidation

of postexposure prophylaxis after a potential exposure.
This extensive public health response prevented a true
shortage of rabies vaccine throughout the summer dur-
ing peak rabies season, and supplies improved toward
the end of 2008 and into 2009. The national working
group continues to evaluate recommendations for rabies
postexposure prophylaxis in the event of a shortage, -
provements to human rabies postexposure prophylaxis
surveillance, and nadonal stockpile options.

2009 Rabies Update

. A preliminary analysis of data from states submit-
ting monthly data to the CDC for the first 4 months of
2009 showed a decrease in the number of cases of ra-
bies, compared with the same time period during 2008.
One case of human rabies was reported from Texas dur-
ing the first 5 months of 2009. In March 2009, a 17-
year-old female presented to a hospital in Houston with
a history of headaches, photophobia, and left-sided
weakness. The condition worsened over the next sev-
eral days, and the patient was hospitalized with acute
neurologic abnormalities and aggressiveness. Resulis of
all routine tests for suspected conditions were negative,
The patient had no history of foreign travel. During
follow-up, the patient reported a visit to a Texas cave
where she had had direct contact with bats but no re-
ported bite. Samples were submitted ta the CDC to rule
out rabies. Antibodies to rabies virus were detected in
the patients CSE but no viral amplicons were detected
in saliva or in a nuchal biopsy specimen. The patient’s
condition improved gradually, and she was discharged
without incident.

Rahies vaccine supplies showed improvement over
the limitation observed in 2008. One vaccine, RabAvert,
remained available for both pre- and postexposute pro-
?hylaxis, whereas the vaccine imovax was available only
or postexposure prophylaxis following consultation with

a state health department. Published evidence regarding
the necessity of the fifth dose of vaccine in patients under-

- going rabies postexposure prophylaxis was prepared for

review by the Advisory Commitiee on Immunization
Practices. At its June 24, 2009, meeting, the committee’s
rabies worling gronp presented evidence in support of a
recommendation to reduce the number of vaccine doses
in the human rabies postexposure prophylaxis series
from 5 t0 4 doses. After much discussion, the commit-
tee voted in favor of accepting the recommendation. This
will effectively change the 2008 Advisory Committee on
Immunization Practices’ recommendations for human
rabies prevention as follows: the postexposure prophy-
laxis protocol will consist of administration of human
rabies imnmine globulin (20 U/kg) on day 0 and admin-

. istration of 4 doses of vaccine (1 mL, IM) on days 0, 3,7,

and 14. Formal publication of the recommendations will
be forthcoming.

4. SIEPI Epidemiologtcal Information System jdatabase online].

Washingion, DC: Pan American Health Osganization, Fan
American Center for Foot-and-Mouth Disease, 2008. Available
at: siepd.panaftosa.org br/Export.aspx. Accessed Jul 15, 2009,

b.  ArcMap, version 8.3, ESRI, Redlznds, Calif,
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Parvovirus Outbreak in Raccoons (Procyon [otor)

being Rehabilitated at Wildcat Wildlife Center

MATT BLANDFORD
WILDCAT WILDLIFE CENTER
DELPHI, INDIANA

Abstract: Parvovirus infection in raccoons (Procyon loter) is a potentially
devastating dissase for rehabilitation centers thar work with Iarge numbers
of taccoons ennually. Reccoons are reportedly affected by three related
parvoviruses including raccoon parvovirus, feline parvovirus (panleukope
nia or feline disternper), and mink parvovirus (mink enteritis virus). The
disease primarily affects young raccoons and is chasacterized by depression,
Bloody diarrhes, and sudden death. The importance of parvoviral infec-
tions in free-ranging raccoons is not known but is potentially a substantial
source of mortality. During July and August of 2007, a parvevirus out

brezk killed 26 of 8 accoons being rehabilitated at the Wildcat Wildlite '

Center (WWC) in Delphi, Indiana. The raccoons presented with lethargy,
anorexia, diarrhen, and loss of motor skills. Euthanasia was neceseary for
several of the severely affected animals, Two animals were submitted to the
Animal Disease Disgnostic Laboratory in West Lafayetre, Indiana, where
veterinary pathologists reporred myeloid hypoplasia and histopathologic
lesions consistent with parvoviral enteritis, zlthough no parveviral particles
were deteered with viras isolation. Acutely affected mccoons found alive
were isolated and given antibiotics and supportive care with tirde success.
One recovered and likely will be suitable for release. The other 71 raccoons
were successhally released, At the time of the cutbreak, all but three of the
rehabilitting raccoons were fully vaccinated for recommended canine and
feline diseases, including parvovirus,

Keywords: Raccoon, Procyen loter, parvovirus, wildlife, vaccination

INTRODUCTION
Raccoons are susceptible to three antigenically
similar but unigue patvoviruses including raccoon
parvovitus, panleukopenia (feline parvovirus, feline
disternper), and mink parvovirus (Barcker et al 1983;
Doster 2006; Shenoy 2007). They are not affected by
canine parvovirus (Barker et al 1983; Raymond 1997).
Parvovirus tends to have the greatest effect on young
or immunocompromised animals (Martin and Zeidner
1992; Shenoy 2007). Affected raccoons present with

Matt Biandford is 2 third-year veterinary student at Purdue
University in West Lafayette, indiana, He has been volunteer-
ing-at Wildcat Wiidlife Center in Delphi, IN since October 2005
and has a strong interest in wildlife and conservation medi- -
cine. His other wildlife/conservation experience includés the
2007 Envirovet summer course sponhsored by the University of
Hliinois Colfege of Veterinaty Medlcine.

weakaess, diarrhea, dehydration, and depression
with rapid deterioration (Davidson 1997). They may
have a loss of fear of humans {Raymond 1997). The

importance of parvoviral infections in free~ranging

_raccoons is not known, but is potentially a substantial

source of mortality (Davidson 1997). There have been
reports of severe disease in free~ranging raccoons with
parvovirus infection, but the presence of concurrent
infections such as cryprosporidiosis and coronavi

rus makes it difficult for a definitive conclusion to

be made about the role each agent plays in disease
(Martin and Zeidner 1992). In captive settings such as
rehabilitation facilities, where large numbers of young
raccoons are housed together or in close proximity,
-parvovirus infection may be a more serious threat,
The Southeastern Cooperative Wildlife Disease Study
reported that since 1976, 12 out of 655 examined mc
coons tested positive for parvovirus and 92 percent

of those had a history of captivity (Doster 2006).
Although the history of these raccoons and why they
were tested is not completely clear, it appears that time
in captivity is a risk factor for parvovirus in raccoens.

SUMMARY OF PARVOYIRUS
OUTBREAK

Between 11 July and 12 August 2007, a parvovirus out
tyreak killed 26 raccoons being rehabilitated at WWC
i Indiana. A total of 98 raccoons ranging from three
to six months of age were being housed at the time of
the outbreak. There are four separate raccoon areas at
WWGC where animals are housed, with groups of two
to seven housed in wire pens and latger groups

(7 to 21) in two corn cribs modified for raccoon
caging. Direct contact between the rehabilitating
raccoons and other free Toaming wildlife such as rac-
coons and mink, as well as domestic fexal cats is pos-
sible through the fencing. At the time of the outbreak,
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 all but three of the rehabilirating raccoons were fully
vaccinated for recommended canine and feline diseas-
es including parvovirus. Vaccinations begin when rac-
coons are about three weeks old with the Duramune
Max 5-CvE® (Fort Dodge, Overland Pack, KS)
vaccine without leptospira followed by 2 Duramune
5—CVK/4L® (Fort Dodge, Overland Park, KS) booster
every three weeks for at least three sets. These vac-
cines are used to protect against canine distemper and
leptospirosis. Fel-O-Vax (Fort Dodge, Overland
Park, KS) plus Calicivax® vaccines (Fort Dodge,
Overtland Park, KS) are given on alternate weeks rela-
tive to the canine vaccine. This vaccine is used to pro-
tect against feline and raccoon parvovirus. Due to dif-
ficulty finding a supplier and shipping delays, 2 mink
parvovirus enteritis vaccine was not available until
after this outbreak had largely subsided. The Biovac
vaccine by United Vaccines Co. (Madison, WI) is now
included in raccoon vaccination protocols at WWC.

Symptoms and Treatment. The 27 clinically -
affected raccoons presented with lethargy, anorexia,
green to olive diarrhea, oculonasal discharge, loss of
motor skills, or sudden death. Two raccoons exhibited
black, tarty stool approximately 24 hours before they
died. Sick raccoons were immediately isolated indoors

and given amoxicillin/clavulanic acid (Ciavamox®,
DPfizer Animal Health, New York, NY), sulfadimethox

ine (Albon®, Pfizer, New York, NY} and subcutaneous:

fluids (Normosol-R®, Johnson & Johnson Medical,-

Division of Ethicon, Inc., Ardington, TX). One animal -

recovered, but the other 26 continued to deterio-
rate and later died. Buthanasia was necessary for six
severely affected animals. More drastic measures, such
as continuous intravenous fluid support, likely would
Lave been more effective but were not practical. There
are no reports in the literature describing effective
treatment of advanced parvoviral enteritis in raceoons.
In kittens, intensive parenteral fluid and antibiotic
therapies reduce mortality (Green and Addie 2006).
Two of the euthanized raccoons were submitted
to the Animal Disease Diagnostic Laboratory in ‘West
Lafayette, Indiana where veterinary pathologists report-
ed myeloid hypoplasia and histopathologic lesions
consistent with parvoviral enteritis, although no parvo-
viral particles were detected with virus isolation. Other
findings included intestinal coccidiosis and positive
Salmonella sp. culture. The significance of concurrent
coccidiosis and salmonellosis in the examined rac-
coons is unclear. Both are reported in raccoons and
hoth may have contributed to the clinical disease and
death of the animals. Neither was likely the primary
cause of death. Coccidiosis is more commonly a

_subdinical finding but severe disease can occur sec
- ondarily in immunocomprimised domestic carnivores

(Dubey and Greene 2006). Salmonellosis is usually
associated with mild to moderate gastroenteritis but
can cause severe septicemias secondary to immunosup-

" pression {Ketz-Riley 2003). The raccoons may have

become infected secondarily after being immuno-

compromised by parvovirus. Concurrent infections

seem to be a frequent finding in wildlife with dlinical
disease, Martin and Zeidner (1992) reported a similar
situation in which a raccoon diagnosed with parvovi-
ral enteritis had concurrent cryptosporidosis and coro
navirus infection.

Biosecurity Measures. After the outbreak began,
WWC staff immediately placed bleach water foot-
Daths at entrances to the hospital, isolation rooms,
and other key locations. Footbaths were changed at
least twice per day. Volunteers were assigned differ-
ent raccoon areas and instructed to avoid walking
between areas. After completing their area, volun-
teers either showered and changed clothes, or lef

the facility. Anyone who worked with the TacCoONs
was not allowed to care for other mammals that day.
All tools, including buckets, nest boxes, enrichment
items, wheelbarrows, pool liners, and food dishes were
dedicated to one area and scrubbed with soapy bleach
water, rinsed, and dried after each use. Parvovirus is
Lardy in the environment but can be killed by certain
disinfectants including sodium hypochlorite (bleach)
and glutaraldehyde (Gaskell and Dawson 2005).
Virkon $® (Global International Inc., St. Louis, MO)
and Trifectant® (Vétoquinol USA Inc., Buena, NJ)
disinfectants are also good choices for parvovirus; the
primary agent in these disinfectants is potassium per-
oxymonosulfate.

CONCLUSION
The outbreak at WWC raises major concerns vegard-
ing the management of parvovirus and other infec-
tious disease outbreaks in the wildlife rehabilitation
setring. It is obvious that once clinical disease becomes
apparent, it is almost always too late to manage the
outbreak medically without significant mortalities.
This is especially true in the wildlife rehabilitation set-
ting where the majority of patients are weak orphans
or trauma patients that simply cannot handle any
additional stress or illness, Preventative measures
might include double fenced outdoor enclosures, and
sanitation/disinfection of pens, water bowls, enrich-
ment items, and other objects that may act as fomites.
Young or healthy animals should always be cared for
before older or sick animals to reduce the spread of

— e —————S—
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disease to susceptible animals. Ideally, these measures
should be ongoing at all times. The feasibility and
practicality of many of these measures, however, is
often questionable in the rehabilitation environment
due 1o lack of money, space, or staff. In addition, out-
door enclosures on natural substrates are notoriously
difficult to disinfect. Careful attention to these easily
ignored matters can significantly reduce the impact of
an infectious disease outbreak. The measures taken by
WWC early in the course of the outbreak kikely lim-
ited the spread of parvovirus and minimized mortality
to 26 of 98 at risk animals.

This outbreak represents the first significant rac-
coon loss since vaccination protocols were initiated at
WWC and raises major concerns about vaccine effica-
¢y. The efficacy of vaccines designed for domestic ani-
mals and used in wildlife has not been well studied.
Protocols are often based on clinical experience or by
extrapolating data from studies on domestic animals
(Shenoy 2007). This can make interpretation of the
efficacy of vaccine protocols in the wildlife rehabilita-
tion setting difficult to determine or improve. In this
case, all but three of the affected raccoons were fully

" vaccinated with recommended parvovirus vaccines.

There are many possible reasons why the vaccinated
raccoons may not have been adequately protected.

They may have been too stressed from recent weaning o

and moving from indoors to outdoors to mount an
adequate immune response to the vaccine antigens.
Dog and cat vaccines may not provide adequate cross
protection against raccoon Ot mink parvovirus, or
there simply could have been a bad batch of vaccine
or an undetected problem with vaccine storage. It may
be that the sick raccoons had not had sufficient time
to mount a suitable response prior to exposure to
parvovirus in the environment. This occurs when inac
tivated vaccines are used in exposed kittens (Greene
and Addie 2006). Early and prolonged vaccination
schedules are recommended for at risk kittens (Greene
and Addie 2006). Additional research and collabora-
tion between rehabilitators and wildlife veterinarians
is needed. At WWC, it will be important to continue
monitoring outbreaks and their severity over the next
few years to determine the source of the parvovirus,
evaluate vaccine efficacy, implement pracrical preven-
tative measures, and expose possible internal over-
sights that may be spreading virus between pens.
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mlgratlon of larvae (ﬁ) an eshmated 5% /o of lawae invade ’me bram (§1 The
migration of helminth larvae through tissue in suboplimal hosts is termed larva’
migrans and may affect the viscera (visceral larva migrans [VLMJ), the eye
{ocular larva migrans [OLM]), or the nervous system (neural larva rigrans [NLM]
=1 (6). Raccoons may also become infected when they eat [arvae that have become
. encapsulated in the tissues of rodents and other animals (3). .
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Baylisascaris procyonis: An Emerging Helminthic Zoonosis

nfected with B. procyonis larvae (3). Outbreaks of fatal central nervous system

isease caused by B. procyonis have cticunéd on farms and in zoos and

esearch animal colonies and have affecled cornmerclal chickens, bobwhite
.gumea pigs, commercial pheasants ‘and demestac rabblts (7—11). Natural -

S Xes, and weasels (12-16). - -
tal infection of a variety of no primates has also-beefi rep

dasease or severe

Mote than 90 spedies of wild and domesticated animals have been identified as™ ~

EE Infedtions have also been recognized in dags, rodents, porcupmes chinchillas, _, . .

Page2 of 7

o effective therapy exists forthe viscéral form of B. procyohisr'_lawal' infection.in
=% an experimental model, mice treated with albendazole and diethyicarbamezine
ithin 10 days after infection were protected from CNS disease (25); however,
2 several anthelminthic agents have been used to treat human cases without
§ success. Laser photocoagulation has been successful in treating ocular infection

http://www_ncbi.nlm.nih.gov/pme/articles/PMC2730233/
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Baylisascaris procyonis: An Emerging Helminthic Zoonosis : ~ Page3of7

;|nally, ho commerclal serologlc test e)usts for the diagnosis of B: procyoris
nfection, and the sensitivity, specﬁ' city, and predictive value of avallable Co
erologic tests are unknown. Evidence for underrecognition of larval B. procyonis
nfection can be found in several reported cases of DUSN caused by larvae
compatible with B. procyonis and a case of eosinophilic memngoencephalltis
eported it an infant in 1978 (26,30,317). vl
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Although relatively few human cases of baylisascariasis have been reported
several factors suggest thatthe likefihood of exposure and |nfecnon may be

w:de) and would i eadsly removed by standard filtration methods _
flocculation and’ sedlmentatlon techniques used by municipal walter systems in-

the United States. H_owever‘ postireatment contamination or targeting of smaller
systernsr could be possible.
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Baylisascaris procyonis: An Emerging Helminthic Zoonosis ) Page 5.of 7

Baylisascariasis is an emerging helminthic zoonosis with the potential for severe _
infection that may be a more important public health problem than is currently -
rebognked Educating the medical community is of paramount importance in |
helpingto define the extent of infection. Phys:cnans should consider B. procyon
infection in the differential diagnosis of patients with eosinophilic
memngoencepham:s DUSN, and eosmophmc pseudotumor While mfants and,

3 Kazacos KR BoyceWM Bayﬂsascans iarva migrans. J Am Vet Med Assoc 1989 195:884-903
[PubMed] )
4. Hamann KJ, Kephart GM, Kazacos KR, Gieich GJ Immunofluorescent localization of eosinophil
granule major basic protein in falal hutnan cases of Bayfisascarfs procyonls Infection. Am J Trop Med
Hyg 1989;40:291-7 [PubMed)

5. Kazacos KR Raccoon ascarids as a cause of larva migrans, Parasitof Today 1986;2:253~5 doi.
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SURVIVAL AND MOVEMENTS OF TRANSLOCATED RACCOONS IN
NORTHCENTRAL [LLINOIS

MAIA MOSILLO, lilinois Natural History Survey, 607 East Peabody Drive, Champaign, IL 61820, USA
- EDWARD J. HESKE,! lllinois Naturat Mistory Stwvay, 807 East Peabody Diive, Champaign, IL 61820, USA
JOHN D. THOMPSON, Max McGraw Wildlife Foundation, P.O. Box 9, Dundee, 1t 60118, UsSa

Abstrect: Translocation of nuisance raccoons {Procyon lotor} is a common practice, but the fates of trans-
located animals after release are not known. We monitored postrelease survival rates and dispersal of radio-
collared raccoons that were trapped as nuisance wildlife in suburban Chicago and translocated to a rural forest
preserve (translocated urban}, trapped in another wooded area and translocated to the forest preserve (trans-
located rural), and trapped and released in the forest preserve that served as the release site for the translo-
cations (resident). Thirty-one raccoons were radiotracked in autumn 1993, snd 45 were radiotracked in autumn
1994, We detected no differences in survival rates among the 3 treatment groups (P > 0.05). Resident raccoons
tended to remain in the vicinity of the release site, whereas translocated raccoons left the release site within
hours to days and dispersed into the siurrounding area. Dispersing raccoons had high daily movement rates for
the first 2 weeks postrelease but then seemed to establish new home ranges. Translocated raccaons frequently
denned near human residences and in agricultural fields, whereas resident raccoons denned primarily in the
“forest preserve. Because translocated raccoons sarvived well, transtocation could be an effective way to sup-
plement depleted or reestablish extirpated populations of this species. However, translocating large numbers
“of raccoons for animal damage control could ecause problems for other wildlife and human residents near
release sites, and translocated animals could serve as vectors for wildlife diseases during zoonotic outbreaks.

JOURNAL OF WILDLIFE MANAGEMENT 63(1):278-286

Key words: animal damage control, Hlinois, nuisance wildlife, Procyon lotor. raccoon, survival rates, trans-

Iocation. -

Many species of wildlife are thriving in hu-
man-dominated landscapes. In the midwestern
United States, for example, some species of

e and furhearing mammals such as white-

tailed deer {(Odocoileus virginianus), coyotes .

{Canis latrans}, raccoons (Procyon lotor}), and

opossums (Didelphis virginians) are probably '

near historical record high numbers (Hoffmeis-
ter 1989). As populations of humans also con-
tinue to increase, conflicts between humans and
wildlife are inevitable. In- 1994, for example,

45,331 mammals were handled by nuisance

wildlife control permittees in Ilinois (Bluett
1995). Raccoons accounted for 13,193 (20%) of
these mammals, and were by far the most com-
mon pest species. Illinois law allows for nui-
sance raccoons to be euthanized; but many are
relocated to wobdlots or forest preserves in ru-
ral areas, A total of 18,879 mammals was re-
ported as translocated and released in Illinois in
1994, including 5,832 raccoons (Bluett 1995).
_ These numbers are typical of recent years, but
they probably underestimate the true numbers
of translocated animals because many residents

! E-mail; e-heske@ninc.edu

of rural areas handle nuisance wildlife problerms
without reporting them to state agencies.
Translocating nuisance wildlife to rurat habi-
tats might seem a humane way to handle prob-
lem animals. However, survival rates of trans-
located apimals after release are not kmown.
Translocated deer, for example, generally have
high mortality rates (O'Bryan and McCullough
1985, Jones and Witham 1990, Bryant and Ish-
mael 1891), Radiotelemetry studies of translo-
cated raccoons have yielded mixed results,
Frampton and Webb {1973) and Taylor and Pel-
ton {1979) reported high survival rates among
translocated raccoons, but Wright (1977) and
Rosatte and MacInnes (1889) found more than
half of the raccoons translocated in their studies
died within a few months of release. Few stud-
ies have monitored the fates of raccoons trans-
located from urban to rural environments (Ro-
satte and Maclnnes 1989), and no published
studies have simultaneously monitored survival
rates of resident raccoons at the release site.
Translocating wildlife could facilitate the
spread of zoonotic diseases (Davidson and Net-

tles 1992). For example, the rapid spread of ra-

bies in raccoons in the eastern United States

. 278
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has been linked to translocation of disease-car-

rying animals (Nettles et al. 1979, Smith et al.

1984, Jenkins and Winkler 1987). If translocat-
ed raccoons settle near human residences, they
could add to nuisance wildlife problems in rural
areas. Finally, translocated raccoons could com-
-pete with resident populations for food or other
resources, disrupt existing social strueture of
resident populations, or increase rates of pre-
dation on songhird and waterfowl nests or other
threatened wildlife.

- In this study, we compared sumval rates, dis-
persal from the release area, and causes of mot-
tality among raccoons translocated from an ur-
ban to a rural area, translocated from a rural to
a rural area, and, as a control, residents cap-
tured at the rural release site. We recorded hab-
itats used as daily den sites by translocated and
resident raccoons as an indicator of whether
translocated raccoons were likely to add to wild-

life nuisance problems for human res:dents of .

rural areas.

STUDY AREA

The study was conducted in southem Kane
County and northern Kendall County, Ilinois.

The release site was the Lone Grove Forest -

Preserve (LLCFP) in Kane County {80°33'45"E,
41°51'3'N). The 47.3-ha preserve included
about 333 ha of mature upland forest in 2
blocks on either side of a paved road, 2 ha of
old field undergoing suecession, and 12 ha of
open, mesic grassland bissected by a small
creek.

The area surrounding LGFP was dominated
by row-crop agriculture, primarily corn and soy-
beans. Agricultural fields were occasionally dis-
sected by creeks or drainage ditches. A few iso-
lated woodlots were scattered throughout the
region. Most woodlots were small {<10 ha} and
appeared as islands in the agricultural matrix.
The only other trees in this landscape were as-
sociated with fanmsteads, residential areas, and
occasionally along creeks.

METHODS

We studied 3 treatment groups in each year:
resident raccoons were livetrapped in LGFP,
translocated rural raccaons were livetrapped in
another woodad area (Max McGraw Wildlife
Foundation, Dundee, Hlinois, USA}, and trans-
located urban raccoons were captured by li-
censed animal control agents in response to nui-
sance wildlife complaints (from Kane, DuPage,
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and Cook counties, Illinois, USA). In 1993, we
captured and radiocollared resident raccoons
from 30 August to 1 October, translocated rural
raccoons from 2 to 29 September, and translo-
cated urban raccoons from 6 to 29 September.
In 1994, we captured and radiocollared resident
raccoons from 28 July to 1 August, translocated
rural raccoons from 3 to 11 August, and trans-
located urban raccoons from 14 August to 23

_September. We followed raccoon movements

from 1 September to 15 November 1993, and

-28 July to 12 November 1994. We conducted

our study in the fall of each year because fall is

“when the greatest numbers of nuisance raccoon

complaints ceeur.
We captured raccoons in box traps, sedated

them with TFelazol, then weighed, measured,

and ear-tagged them for individual identifica-
tion, We fitted approximately equal numbers of
adult males and females in each treatment
group with radiccollars (Advanced Telemetry
Systems, Isanti, Minnesota, USA). Radiocollars
were equipped with a mortality. switch and

.. weighed 120-126 g. We held animals in their

traps until they recovered from. the anaesthetic,
and we then released them at LGFE. We re-
leased all translocated animals at a parking area
on the north side of LGFP because this was the
standard practice of many nuisance animal con-
trol agents. We released resident raccoons ei-
ther at their capture site or at the parking area
if the capture site was less than about 500 m
away, and we released raccoons within 24 hr of

“capture. The Laboratory Animal Care Advisory

Committee of the University of Illinois, Us-
bana-Charapaign approved all procedures for
capture and handling of raccoons. .

After release, we attempted to locate radio-
collared raccoons daily umtil - mid-November.
We did not delay data collection for an accli-
mation period because some responses of inter-
est (e.g., dispersal from the release site) typi-
cally eccurred in the first few days after release.
Azimuths were recorded via a vehicle-mounted,
single-peak yagi antenna system. We recorded
4 azimuths/raccoon for each daily focation from
a set of fixed points corresponding to landscape
features easily identifiable on maps and aerial

_photographs. Because our study area was gen-

erally covered with a grid system of county
roads at 1.6-kan {I-mile} intervals, we were able
to confirm the locations by driving around the
area until we had identified the particular land-
scape feature where the animal had denned. We
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then plotted daily locations of radiocollared rac-
coons on aerial photos. We determined linear
distance from the release point, and we deter-
mined habitat classification for each location
{woodlot, hedgerow, waterway, agricultural
“field, residential property). We used monthly
checks from December through April in each
vear to monitor survival tbrough the winter. Ae-
rial searches {1 in 1993, 4 in 1994) were used
to supplement ground searches.

We estimated survival functions via the Kap-
lan-Meier method (Kaplan and Meier 1858) for
the period when daily locations were obtained
for each treatment group. We estimated survival
and its associated standard error with the Kap-
lan-Meier survivorship analysis program, Ver
sion 1.0 (Kulowiec 1988), We wsed log-rank
tests (SPSS -1993) to compare differences
-among survival functions over time periods
when we had complete data for all treatment
groups (45 days in 1993, 50 days in 1994}, but
‘we present the survival functions for all data

* collected. We analyzed all data as days postre-
lease, because releases were staggered over 32
days in 1993 and 57 days in 1994. This stagger-
ing of release dates was because of the time

“required to capture equal numbers of adult
male and female raccoons for each treatment

“group and waiting for suitable animals for the

 translocated urban sample to be captured in re-

“sponse to nuisance wildlife complaints. When
the mortality switch was activated in a radio-
‘collar, we located the dead raccoon {or the radio-
collar if it had been removed) and attempted to
‘determine the cause of mortality. We tested for
-differences in overwinter survival among treat-
ment groups via chi-squared tests of indepen-
dence.

- To examine dispersal, we first compared the
numbers of raccoons in each treatment group
that remained near (<1 km from) the selease
site. The numbers in each treatment group still
denning <1 km from the release site at 50 days
postrelease were compared via chi-square tests
of independence. Second, we compared mean
linear distances from the release site for indi-
viduals that survived to the last 2 weeks of
tracking in each treatment group in each year.
Individuals that died or were lost before the last
2 weeks of tracking were not included in the
statistical analysis, We used Kruskal-Wallis tests
to examine differences among tredtment groups
because variances were not equal among
groups. When mean linear distances differed (P
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< 0.05) among treatment groups, we used.
Mann-Whitney U-tests (SPSS 1593) to conduet
pairwise comparisons between groups.

We classified daily den locations as occurring
in 1 of 5 general habitat types: wooded areas,
hedgerows, creeks or ditches, crop fields, or res-
idential areas {farmsteads and other human
habitations). Habitat use at this scale was easily
determined in the field when we recorded azi-
muths, given the open landscape and grid-like
systern of rural roads. Because only some indi-
viduals, particularly resident raccoons, were lo-
cated consistently, we quantified habitat use as
frequency distributions for comparative purpos-
es. A frequency distribution of dex sites in each
habitat was first calculated for each individual.
Frequencies in each habitat type were then
summed over all individuals in each treatment
group for each year, and overall frequency dis-
tributions were recalculated from these
summed valees. Thus, each individual contrib-
uted equally to the final frequency distribution
for each treatment group in each year.

RESULTS .

‘We radiocollared and tracked 76 raccoons: 31
(15 M, 16F)m1993and45(23M 22F)m
1994, Sample size in each treatment group was
equal within each year, with the exception that
we radiocollared 11 raccoons in the translocated

‘rural group in 1993 (instead of 10}. We moni-

tored radiocollared enimals for 45-77 days in
1983 and.50-107 days in 1994,

Survival functions did not differ between
males and females in either year (1993: 3%, =
0.75, P = 0.39; 1994: )%, = 1.38, P = 0.24);
therefore, we pooled sexes for further analysis.
We analyzed each year separately because we
tracked raccoons for >1 month longer in 1994
than in 1993.

Survival functions did not differ among the 3
treatment groups (1993: x% = 0.18, P = 0.91;
1894: ¥% = 0.68, P = 0.72; Fig. 1). We also did
not detect differences in survival estimates
among treatment groups in either year {mean
estimate at 45 days postrelease for 1993: resi-
dent = 0,70 [95% CI = 0.27), translocated rural
= 0.79 [95% CI = 0.27], translocated urban =
0.78 [95% CI = 0.31}; mean estimate at 50 days
postrelease for 1994: resident = 0.93 [95% CI
= 0.12], translocated rural = 0.85 [85% CI =
0.20], translocated urhan = (.87 {95% CI =
0.18]). Fourteen known deaths occurred during
the. daily radiotracking periods in 1993 and
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- -Flg 1. Kaplan-Maler survival functions, estimated from days
postrelease, for radiocoliared raccoons trapped and refeased

at tha Lono Grove Forest Preserve, Kane County, Hlinois (res-

.ident = RY), trapped in another wooded area and translocated

{o the forest preserve (franslocated wwral = TR), and trapped
as nulsance widlife in suburban Chicago and tfranslocated to
the forest preserve (transiocated urban = TU). Dally tracking

. was conducted from 30 August to 15 November in 1593 and

$rom 28 July to 12 November In 1894. Curves are of different
{angths because some groups were trackad for longerintervals
than olhers. .

1994: 5 raccoons were killed by vehicles, 4 were
apparently killed by local homeowners (3 radio-
collars were found discarded, 1 raccoon was
found shot), 1 raccoon was trapped and kifled
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as nuisance wildlife on private property, and 4
died of unknown causes (death occurred in tree
cavities or in ground burrows, hence careasses
were not recovered for necropsy). Mortalities
were distributed similarly among 2ll 3 treatment
groups {Table 1). In addition, 10 radiocollared
animals were lost during the daily tracking pe-
riods, and their fates were unlnown.

Of 19 radiocollared raceoons known alive at
the end of the tracking period in 1993, 14 sur-
vived the winter, 3 died bebween November and
April, and 2 disappeared (fates unknown). Of
33 radiocollared racecons kmown alive at the
end of the tracking period in 1994, 23 survived
the winter, 5 died between November and
April, and 5 disappeared {Table 1). Pooling data
from both years, the numbers of raccoons that
survived the winter, died during the winter, or

were lost during the winter were not different

among treatment groups (x%, = 3.86, P = 0.43}.
Excluding lost animals from the analysis did not
affect the results (y% = 2.17, P = 0.34).
Resident raccoons denned in or near LGFP
during the radiotracking periods in both years, ~
with the exception of 1 male in 1993 and 1 fe-
male in 1994 {the latter wandered widely but
returned periodically until killed on the road
abaut 1 month postrelease). In contrast, ahmost
all translocated raccoons dispersed from the re-
Iease sité (Fig. 2). In 1993, only 2 of 21 trans-
located raccoons were still denning <1 km from
the release site at the end of the tracking pe-
riod, and most had left LGFP within 1-2 days
postrelesse, In 1994, only 4 of 30. translocated
raccoons were still. depning <1 km from the
release site at the end of the tracking period.
Pooling data from both years and excluding an-

Table 1. Fales of rdiocoliared raccoens trapped and released at the Lone Grove Forest Preserve, Kane Gounty, [Hinois {res-

" ident), trapped in another wooded area and transiocated to the forest presarve (translocated rurad), and trapped as nulsance

wildiife in‘'suburban Chicago and translocated to the forest presetve (fransiocated urban}, 1993-54.

‘ 1993 1984
Treatment groap Survived 1yied Disuppeared Suevived Died Disappeared

Daily tracking period®

Resident 7 3 13 . 2

‘Translocated rural 7 2 2 g 3 4

Translocated urban 5 2 3 12 2 1
Overwinter© . )

Resident . 5 1 1 11 2

TFranslocated rural S 1 1 4 2 2

Translocated urban 4 1 8 1 3

= [ndividuals tould no longer be located, no mortality signal detected,
h 1893 30 August to 15 November; 1994: 28 ]uly to 12 November.

..« November to April.
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“Fly. 2. " Numbers of radiccoliared raccoons trapped and re-

leased at the Lone Grove Forest Presarve, Kane County, Hil-

noils (resident = R}, trapped in another wooded area and trans-

= TR}, and
frapped as nuisance wikilife in suburban Chicago and trans-

. located to the forest preserve (franslocated urban = TU} that
denned <1 km from the release site over time (days postre-
lease), 1893-94, Declines Include Josses due to both dispersal
and mortality, Curves are of ditferent lengths becauss some
groups were tracked for bonger Intervals than others.

imals that died or were lost, 18 of 20 resident
raccoons, J of 16 translocated rural raccoons,
and 3 of 17 translocated urban raccoons were

still denning <1 km from the release site at 50
days postrelease (}%; = 25.93, P < 0.001). Dif-
ferences in- residency among the treatment
groups were underestimated by this analysis be-
cause 4 of the raccoons in the resident sample
that died before 50 days postrelease had con-
sistently denned in the LGFP during the period
they were monitored prior to their deaths.

- Whereas most of the resident raccoons re-
mained near the release site, many of the trans-
located rural and translocated wrban raccoons
* dispersed considerable distances (Fig. 3). Three
translocated raccoons were located 24, 25, and
60 km from the release site during aerial
searches. The mean distance from the release
site, excluding known mortalities, at the end of
* the period of daily tracking each year differed
among treatment groups (1993: 52, = 7.78, P =
0.02; 1994: ¥% = 1885, P < 0.001). In both

NUMBER

“located rural =
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Fig. 3. Distances from the release site for radiocoltared rac-
coons trapped and released at the Lone Grove Forest Pre-
serve, Kane County, Hincis {resldert = R), trapped in another
wooded area and translocated to the forest preserve (trans-
TR), and trapped as nuisance wildlife in sub-
urban Chicago and translocated to the forest presarve (irans-

Iocated urban = TU) and known aliva at the end of the period
of dally radlotrackmg 1993-94, - -
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years, distances from the release site for resi-
dent raccoons (1993: 731 % 424 m; 1994: 391
% 125 m) were less than those for both trans-
located rural (1993: 3796 + 2852 m; 1994: 5092
+ 8013 m) and translocated urban raccoons
{1993: 7218 & 8055 m; 1994: 7870 *x 6962 m;
Ps < 0.05), whereas translocated groups did not
differ in either year (P< > 0.05).

Residént raccoons denned most frequently in
wooded areas (i.e., LGFP; Fig, 4). Translocated
raccoons frequently denned near human resi-
dences as well as in wooded areas, and they of-
ten denned in agricultural fields and along wa-
terways.

DISCUSSION

In both years of cur study, about 75-80% of
the translocated raccoons survived until =2
months postrelease (Fig. 1), which did not dif-
fer from survival estimates for raccoons trapped
at the release site. The survival of a translocated

“individual probably depends on a variety of fac-

tors including condition and health of the trans-

"located animal, population density at the release
-site, area and quality of habitat at the release
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Fig. 4. Frequency distributions of habitats used for den sites

“ during1893-84 hy radiocollared raccoons trapped and re-

teased at the Lone Grove Farest Preserve, Kane County, Ili-
nois {resident = A), trapped In another wooded area and trans-
located to the forest presetrve (transiogated mwal = TR), and
trapped as nuisance wildlife By suburban Chicago and trans-
located to the forest preserve (franslocated urban = TU),
welghted 50 that each individual raccoon contributes equally.
WOOD = woodlot or forest preserve; HRED = hedgerow or
treeline; CR = creek or drainage ditch; CROP = agricuftural

field; RES = farmstead, house, or other human construction. .

site, and time of year. Frampton and Webb
{1973) sugpested transiocations were most likely
to succeed when population density at the re-
lease site was low. Raccoons were abundant in
the area around LGFP; all 15 adult raccoons
radiocollared in 1994 were captured in LGFP
in only 5 nights (70 trapnights), and an attempt
to identify resident raccoons in 1993 via a
mark-recapture protocol resulted in 48 rac-
cooms receiving ear tags in LGFP over a 45-day
period in August-September. High survival
rates of translocated raccoons in our study are
probably attributable to benign weather condi-
tions during autumn and abundant food and
cover provided by agricultural crops.

The 10 “lost” raccoons in our study were
treated as censored data in the calculation of
survival function, and we assume they dispersed

" beyond the study area. Alternatively, their trans-

mitters may have failed, but all 10 failures oc-
enrring in the translocated groups and none in
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the resident group is improbable. Only 3 rac-
coons were never relocated following release; 7
of the 10 “lost” raccoons were located for pe-
riads of 1762 days postrelease, and all had dis-
persed from LGFP and moved extensively in
the surrounding area pror to their last being
located: Lost raccoons might have been resting
in places such as culverts or bamms where their
signals were blocked. Finally, some of the lost
raccoons could have been poached or killed as
nuisance wildlife and their radiocollars disabled
or discarded in places where signals would not
be detected.

Rosatte and MacInnes (1989) reported that
about 50% of 24 radiocollared raccoons trans-
ported from urban Toronto, Ontardo, Canada, to
a rural release site in the auturon died within 3
months of anslecation, Wright (1977) also re-
ported >57% mortality within 74 days of trans-
location for 28 radiocollared raccoomns trans-
ported from Florida to Xentucky in the spring,
In contrast, Taylor and Pelton (1979) found that
64% of 14 radiocollared raccoons translocated
from bottomland forest to an upland forest pre- -
serve in the spring in Teénnessee survived and -

“established new home ranges, and Frampton

and Webb (1973) detected only 20% mortalities
for 10 radiocollared raccoons translocated from
Coastal Plain to Upper Piedmont habitat in the
spring in South Carolina, although the latter
study had many technical difficulties. Thus, our
survival estimates were higher than those of
most other studies, but differences among hab-
itats and timing of releases make comparisons
difficult. Furthermore, none of the previous
studies compared survivabiof-translocated rac-
coons to that of a resident, control group.

Because we did not recapture radiocollared
raccoons, we did not know the physical condi-
tioh of animals at the beginning of winter. Over-
winter survival rates were similar, - however,
among-the 3 treatment groups. Severe winter
weather did not begin until about 3 months af-
ter translocations were conducted, and translo-
cated raccoons still being monitored at the end
of the autumn radiotracking period had typical-
Iy established new home:ranges and den sites
by that time. _

In contrast to survival rates, dispersal pat-
terns differed considerably between resident
and translocated raccoons. Most of the resident
sample remained in the vicinity of LGFP; with
few exceptians, the linear distance between suc-

_cessive den sites averaged <400 m. Both trans-
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located rural and translocated urban raccoons
typically dispersed from the release site within
hours to a few days. Dispersal could be a con-
sequence of competition for den sites or other
resources with resident animals at the release
site, or due to disorientation and attempted

- homing by the released animals. The probability

that a translocated raccoon would remain at the
release sitc and the total distance dispersed
from the release site by the end of the tracking
period did not differ between raccoons trans-
Jocated from urban to rural or from rural to
rural environments.

The 24 trauslocated urban raccoons tracked
by Rosatte and MacInnes (1989) similarly dis-
persed from their rural release sites but gen-
erally settled within 10-20 km of the release
site. Other studies have reported some long-
range movements by translocated raccoons:
Wright (1977) reported mean dispersal distanc-
s of 27.5 km for 28 radiocollared and 25.7 km
for 13 recovered {of 1,750 ear-tagged) raccoons
‘moved from Flarida to Kentucky, and Tabatabai
and Kennedy {1989) reported.a mean dispersal

" distance 'of 32,4 km, for 25 recovered (of 450

ear~tagged) raccoons moved from urban to rural
areas in Tennessee. The latter 2 studies detect-
ed maximum dispersal distances of 107 km and

-905 km, respectively, from release sites for re-

covered, ear-tagged animals.

Because most of the transtocated raccoons
did not stay at the release site and sometimes
dispersed considerable distances, translocated
animals could add to nuisance wildlife problems
for rural human residents or increase the spread
of disease during zoonetic outhreaks. Raccoons
exhibit high incidences of exposare to various
wildlife diseases (e.g., Krebs et al. 1995, Centers
for Disease Control 1887), and the risk of trans-

- locating diseases or parasites along with nui-

sance animals is an important consideration
(Cunpingham 1996). Hence, because some
translocated animals disperse for long distances
after translocation, the rate of spread of zoo-
notic disease could be accelerated considerzbly.

TIndeed, many translocated raccoons denned

near human residences or on residential prop-
erty, including backyards, bams, houses, and
even a gas station, At least 4 translocated rac-
coons were captured or killed by local human

_residents because of nuisance behavior (1 dur-

ing the tracking period, 3 during the winter of
1984).
Further research on the effects of translocat-
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ing raccoons is warranted because of the poten- -
tial consequences for other wildlife species.
Raccoons are important nest predators on song-
birds {Whelan et al. 1994, Donovan et al. 1997},
game birds (Miller and Leopold 1992), water-
fowl {Urban 1970, Duebbert and Kantrud 1974,
Greenwood 1981, Jobin and Picman 1997), and
other wildlife (e.g., turtles; Christens and Bider
1987, Congdon et al. 1987). Translocated rac-
coons also may compound the intense predation
pressure. already experienced by some wildlife
in fragmented habitats, In some areas, existing
management practices such as waterfowl man-
agement (Urban 1970, Fritzell 1978, Sargeant
et al. 1993) near a release site could be jeop-
ardized by an infusion of translocated raccoons.
Finally, increased competition for food and den
sites, or disruption of social organization, could
negatively affect resident raccoons.

MANAGEMENT IMPLICATIONS

Our study shows that survival rates of trans-
located raccoons can be as high as those of res- -
ident animals: This finding supports the view of
some that translocation is a humane method for
handling nuisance wildlife problems (Dieh!
1988). However, large numbers of raccoons
translocated into an area could increase com-
petition for resources with resident raccoons,
predation pressure on other wildlife, and nui-
sance wildlife problems for human residents
near release sites. Records from licensed animal
controllers in Kane County show that =84 rac-
coons were yeleased in LGFP in 1993 prior to
our study, and 823 more were released at other
sites within the county. Raccoons are abundant
in most of the Midwest, and there are few, if
any, places to release a translocated raccoon
where there is not already a substantial popu-
lation of other raccoons or people. Further,
most nature preserves around urban or subur-
ban areas are relatively small and are unlikely
t0 accommodate the thousands of animals han-
dled by animal control professionals each year.
Even when a translocated raccoon survives,
however, our study indicates it rarvely stays at
the release site. When the visk of facilitating the
spread of disease during zoonotic outbreaks alsa
is considered, translocation of nuisance wildlife
becomes a less attractive option.

Alternatives to translocation for solving nui-
sance wildlife problems also have drawbacks.
The simplest alternative is euthanasia, but it is

" the most controversial. The.use of reproductive
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inhibitors (Howard 1967) or surgical steriliza-
tion (Bojrab et al. 1983) is costly and Jabor in-
tensive. Physically excluding nuisance wildlife
from private property would be the most hu-
mane sofution but may be difficult and ineffec-
tive. Thus, the negative effects of translocating
large numbers of animals on wildlife and human
residents of rural areas near release sites must
be weighed against the negative public opinion
and ethical considerations concerning euthana-
sia or sterilization when determining policy for
the disposition of nuisance wildlife.
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